





w) 


Established 1856. 





be Engine 





CT. 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 28, ESSEX ST., STRAND, LONDON, W.C. 2. 

















Vox. CL.—No. 3897 | 


LONDON : 





FRIDAY EVENING, SEPTEMBER 19, 1930 





[Prick Ong SHILLINne ** M457 Peer 








PUBLIC NOTICES 





he Director - General, 
; India Store Department, Belvedere 
. Lambeth, London, S.E. 1, invites 


— 
, COMBUSTION LOCO 
TIV E. 5ft. 6in. Gauge. 
Tenders due 14th October, 1930 
Forms of Tender available from the above 
of 5s., which will not be returned. 


at a fee 
5773 





rown Agents for the 


COLONIAL GOVERNMENT 
APPOINTMENTS. 

APPLICATIONS from qualified candi- 
dates are INVITED for the following 
POSTS :— 
-ASSISTANT ENGINEERS 
for the PUBLIC WORKS DEPARTMEN 
FEDERATED MALAY STATES, for four years’ 
service, after which, subject to satisfactory service, 
the officers appointed will be eligible for confirmation 
in the permanent and pensionable establishment. 
it is probable that the number of permanent appoint 





M/1990 


REQUIRED 
of the 


ments will be sufficient for those officers whose 
services have been entirely A. - B., but no 
guarantee can be given If at the end of four years’ 
service an officer's services have been entirely satis- 
factory and he is not offered or declines further em- 
ployment, he will be paid a bonus of 2850 dollars. 
Salary, 400 dollars a month, rising to 800 dollars 


by annual increments of 25 dollars, plus a temporary 
,0n-pensionable allowance of 10 per cent. for bachelors 
and 20 per cent. for married men The exchange 
value of the dollar in sterling is at present fixed by 
the Government at 2s. 4d., but ite purchasing power 
in Malaya is considerably less than that of 2s. 4d. 
in the United Kingdom. No Income Tax at present 
imposed by the Federated Malay States Government. 
Free passages provided. Candidates, age 23 to 26, 
must have received a good theoretical training, pre- 
ferably at a University or College recognised by_the 
Institution of Civil Engineers, and possess a Civil 
Engineering Degree or obtain such other Diploma 
ww Distinction in Engineering as the Secretary of 


State may decide in any particular case or have 
ompleted articles with a Civil Engineer of good 
standing, and have passed Sections A and B of the 
examinations for Associate Membership of the 
Institution of Civil Engineers In addition, candi- 
dates must have had at least one year's practical 


experience of Civil Engineering under a qualified 
civil engineer 
Apply at once by letter, stating age, whether 


and full particulars of qualifica- 
tions and experience, to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, London, 5.W. 1, 
juoting M/1990. 5784 


married or singie, 





A rmstrong College. 
> NEWCASTLE-UPON-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 





COURSES for the PASS DEGREE of B.Sc. and 
the HONOURS DEGREE of B.Sc. in MECH- 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI- 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 

The engineering laboratories have recently been 
extended, and all Departments are equipped for 
advanced tutorial and research work. 

Fall particulars of the Courses may be had op 
application to 

THE REGISTRAR, 
Armstrong College, 


4724 Newcastle-upon-Tyne. 





Borers! Polytechnic, Borough 
; ROAD, 38.E. 1. ? 
ENGINEERING DEPARTMENT. 





Head of Department: J. N. LONG, B.Sc. (Eng 
andon, A.M.I. Mech. E. 
COMPLETE COURSES extending over Five Years 


of evening work, leading to the Ordinary and Higher 
National Certificates : 
Engineering Science 
Properties and Strength of Materials. 
Heat Engines. 
Theory of Machines and Machine Design. 
Structural Engineering Drawing. 
Structural Steel Work Design. 
Reinforced Concrete Design. 
Hydraulic Engineering. 
Heating and Ventilation. 
Refrigeration. 
Motor Car Engineering and Design 
Engineers’ Quantities and Estimates. 
Engineering Economics. 
Practical Mathematics. 
EDOGESS : 15th, 17th and 19th SEPTEMBER, 
to 9p 
Docuposteus will be for 


“I 


rwarded on application. 
J. W. BISPHAM, 


5721 Principal 





Herict- -Watt College, Edinburgh 


DEPARTMENTS OF MECHANICAL 
ENGINEERING AND ELECTRICAL 
ENGINEERING. 


ME CRAMSOAL ENGINEERING : 
PROFESSOR + poetics” 


Mec ah. E., A 
ST ae ae Ne ENGINEERING : : 
PROFESSOR F. BAILY, M.1.E.E. 
FULL-TIME bay DIPLOMA COURSES 
leading to professional recognition. 
CLASSES COMMENCE 14th OCTOBER. 
a A articulars from the College 
J. ERON SMAIL, O.B.E., "Principal. 


B.Sc., 








A 





‘ Super-Lancashire ” 


The Engineer 


—_—@—— 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 
—_—.—— 


The Manufacture of Hack Saw 


Blades. 


(P. 316) 


THE ENGINEER, 19 


(P. 309) 
THE 





THE 


(P. 315) 


THE ENGINEER, 


The St. Lawrence Waterway Project. . 301) 


THE ENGINEER, 


International Agricultural Tractor 


Trials. 
ENGINEER, 


Derailments of Express Locomotives. ¢. 307) 
THE ENGINEE 


The Centenary of the Liverpool-Manchester 
Railway. 


Proposed Long Pipe Lines 
for Natural Gas. 


(P. 319) 
THE ENGINEER, 


The British Association—No. II. 


THE ENGINEER, 19 - 


Demonstrations. of Rifle Performance. -. 320) 
THE ENGINEER, 


Boiler. 
THE ENGINEER, 


R, 19 - 9 - 30. 


The Institute of Metals—No. II. 


ENGINEER, 


- 9 - 30, 


19-9 - 30, 


19-9 - 30, 


(P. 317) 
19 - 9 - 30, 


19-9- 


30, 


19-9 - 30, 


(P. 302) 
9 - 30. 


19 - 9 - 30. 
(P. 321) 
19-9 - 30. 














INDEX TO ADVERTISEMENTS, PAGE 77. 











PUBLIC NOTICES 


PUBLIC NOTICES 





Kssex Education Committee. 
yi) 


is REQUIRED, to commence duties in Decem- 
ber, 1930, to be responsible under the Principal 
for the Engineering Courses and the Engi- 


THE SECRETARY, 


[ Jniversity of St. Andrews. 


COLLEGE 


_ UNIVERSITY DUNDEE. 
. — 37% > on TO APPLICATIONS are INVITED for the POST of 
CHELMSFORD SCHOOL OF SCIENCE DEMONSTRATOR in the Department of Engineering, 
AND ART. to take up duty in October. Salary, £250 per annum. 
7 Applicants should possess an Honours Degree and 
— - have practical experience in Engineering. Apply 
A FULL-TIME TEACHER of ENGINEERING before 26th inst. to— 


University College, Dundee, 


5786 


PUBLIC NOTICES 





5 | x M4 
he County of London Electric 
SUPPLY 6Oo., LTD 
BARKING POWER STATION EXTENSIONS, 1930. 
TENDERS won THE 8U et OF CIRCULATING 
WATER SCREENING PLANT. 

The Sounty « London Electric Supply Company, 
Limited, are pared to receive TENDERS for the 
SUPPLY and i a ECTION of CIRCULATING WATER 
SCREENING PLANT in_ connection with extensions 
to the Power Station at Barking 

Specifications may be obtained by circulating 
water screening plant manufacturers from the offices 
of the Company by application on or after Wednesday, 
24th September, 1930, and on payment of a fee of 
£5 5s. for the first copy and £2 2s. for every subse- 
quent copy. Sums paid for any number of copies up 


to three will be refunded on receipt of a bona fide 
Tender. 
Sealed Tenders, endorsed “* Tender for Circulating 


Water Screening Plant,’’ must be delivered, add 
to the CHAIRMAN and MANAGING DIRECTOR, 
County of London Electric Supply Co., Ltd., County 
ouse, 46/7, New Broad-street, F.C. 2, not later than 
Noon on Friday, 24th October, 1930. 
he Company do not bind themselves to accept the 
lowest or any Tender 5766 


he County of London Electric 


UPPLY © LTD 

BARKING POWER STATION EXTENSIONS, 1930. 

TENDERS FOR THE SUPPLY OF CONDENSING 
PL ANT AND AUXILIARY APPARATUS FOR 
75,000-KILOWATT C.M.R. TURBO-ALTER- 
NATORS. 

The County of London Electric Supply Company, 
Limited, are prepared to receive TENDERS for the 
SUPPLY and ERECTION of CONDENSING PLANT 
and AUXILIARY APPARATUS in connection with 
extensions to the Power Station at Barking. 

Specifications may be obtained by condensing Plant 
manufacturers from the offices of the Company by 
application on or after Wednesday, 24th September, 
1930, and on payment of a fee of £5 fs. for the first 
copy and £2 2s. for every subsequent copy. Sums 
paid for any number of copies up to three will be 
refunded on receipt of a bona fide Tender. 

Sealed Tenders,. endorsed ‘‘ Tender for Condensing 
Plant and Auxiliary Apperntes for 75,000-Kilowatt 
C.M.R. Turbo-alternators,” mus be delivered, 
addressed to the CHAIRMAN and MANAGING 
DIRECTOR, County of London Electric Supply C 
Ltd., County House, 46/7, New Broad-street, E.( 
not later than Noon on Friday, 24th October, 1930. 

The Company do not bind themselves to accept the 
lowest or any Tender. 5767 








‘ ~| ° 
ihe County of London Electric 
SUPPLY CO., LTD. 

BARKING POWER STATION EXTENSIONS, 1930. 
TENDERS FOR THE SUPPLY OF 175-TON AND 
30-TON OVERHEAD ELECTRIC TRAVELLING 


CRANES 

The County of London Electric Supply Company, 
Limited, are prepared to receive TENDERS for the 
SUPPLY and ERECTION of 175-TON and 30-TON 
OVERHEAD ELECTRIC TRAVELLING CRANES in 
connection with extensions to the Power Station at 
Barking. 

Specifications may be obtained by crane manufac 
turers from the offices of the Company by application 
on or after Wednesday, 24th September, 1930, and on 
payment of a fee of £5 5s. for the first copy and £2 2s. 


for every subsequent copy. Sums paid for any 
number of copies up to three will be refunded on 
receipt of a bona fide Tender. 

Sealed Tenders, endorsed “‘ Tender for 175-Ton 
and 30-Ton Electric Travelling Cranes,”’ must be 
delivered, addressed to the CHAIRMAN and 
MANAGING DIRECTOR, The County of ranges 


Electric Supply Co., Ltd., County House, 46/47 
Broad-street, E.C. 2, not ‘later than Noon on Fide, 
24th October, 1930. 

The Company do not bind themselves to accept the 
lowest or any Tender. 





[ihe County of London Electric 


SUPPLY co., LTD. 
BARKING POWER STATION EXTENSIONS, 
TENDERS FOR on Pg ay OF TWO 75 
KILOWATT C.M TUR O- ALTERNATORS. 

The ae < =, Electric Supply 
Limited, pared to receive TENI DERS. tor the 

SUPPLY ae REC STION of STEAM TURBO- 
ALTERNATORS and AUXILIARY APPARATUS in 
connection with extensions to the Power Station at 
Barking. 

Specifications may be obtained by turbine manu- 
facturers from the offices of the Company by applica- 
tion on or after Wednesday, 24th September, 1930, 
and on payment of a fee of £5 5s. for the first copy 
and £2 2s. for every subsequent copy. Sums paid for 
any number of copies up to three will be refunded on 


1930. 
,000- 


receipt of a bona fide Tender. 

Sealed Tenders, endorsed ‘“ Tender for Turbo- 
alternators and Auxiliary Apparatus."" must 
delivered and addressed to the CHAIRMAN and 
MANAGING DIRECTOR, The County of London 
Electric Supply Co., Ltd., County House, 46/47, New 


Broad-street, E.C. 2, not later than Noon on Friday, 
24th October, 1930 
The Company do not bind themselves to accept the 


lowest or any Tender. 





neering Laboratories. 


Applicants should have had suitable teaching 
and works experience and be familiar with 
Courses leading to the National Certificate. 
Qualifications in Electrical as well as Mech- 


anical Engineering desirable. 
The salary will be in accordance with the 
Committee’s scale plus £25 additional, as the 


post will rank as one of special responsibility. 


Form of application (to be returned as soon 
as possible) may be obtained by sending #a 
stamped addressed foolscap envelope to E. W. 
ALSTON, Education Office, 80, Duke-street, 
Chelmsford. P247 





Northampton Polytechnic 
INSTITUTE. 
ST. JOHN-STREET, LONDON, E.C. 1. 
EVENING CLASSES 
IN 


ENGINEERING. 
— gy of Civil, Mechanical, Electrical. Aeru 
cal, Automobile, and Radio Engineering. 
APP L TED CHEMISTRY 
Fuels, Electro- lating, Metallurgy, &c. 
CLASSES COMMENCE 22nd SEPTEMBER. 
Enrolments during the commencing 
September. 
prospectus on appliention to— 


15th 








AWS, M.A., M.S 
6653 Principal. 


SOMERSETSHIRE 


Drainage 


DRAINAGE ACT, 1877. 


Board invite TENDERS 


Phe West Sedgmoor Dis- 


TRICT 
or: 


1) The 


CONSTRUCTION, SUPPLYING 


and 


FIXING at their Pumping Station at Saltmoor, 


Burrow Bridge, 
and 1% 
G.W.R., 


about 7 miles from Bridgwater, 


miles from Athelney Station, on the 

of a STEEL CORNISH BOILER. 
The SUPPLYING and FIXING of a 
DIESEL OIL ENGINE, 


SINGL E-CYLINDER 


together with a CENTRIFUGAL FEN DRAIN. 


AGE PU! 


MP to be connected with such engine 


and for the REMOVAL of the existing STEAM 
ENGINE and PUMP now on the site at the 
said Pumping Station at Saltmoor. 
Specifications and conditions may be seen at 
the office of the undersigned at any time during 


business hours. 
Note.—lIt 


carried out. 


Tenders, 
Boiler,”” or * 


as the case may be, 


Office, Langport, 
29th September, 


is proposed 
tioned in either (1 


endorsed 


Somerset, 
1930. 


) or (2 


that the 
shall be 


Tenders 
Tenders for Saltmoor Oil Engine, 


work men- 
ultimately 


for 


Saltmoc iT 


are toxbe sent to me at my 


on or before Monday, 


The Board do not bind themselves to accept 
the lowest or any Tender. 


w. 


WINTER GOODE, 
Clerk to the 
Dated 16th September, 1930, 


doard 


5771 
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PUBLIC NOTICES 


orporation of Cheltenham. 


WATER DEPARTMENT. 
TENDERS FOR PUMPING M wir tt 

TENDERS are-(NVITED for the SUPPLY and 
ERECTION of LOW and HIGH-LIFT PUMPING 
MACHINERY for Raising Water at the rate of 80,000 
gallons per hour from the River Severn at Tewkesbury 
to the sand filters on a site near the river and after 
filtration delivering into the Pumping Mains to Chel- 
tenham against a head of 560ft. The present pumps 
are steam-driven, but electric or other power will be 
considered. 

Further 
undersigned, 





obtained from the 
are to be submitted 


information may be 
to whom proposals 





not later than 31st October, 1930. 
The lowest or any Tender will not necessarily be 
accepted. 
J. 5. PICKERING, * a .E. 
Vater Rootes, 
Municipal Offices, Cheltenham, 
17th September, 1930. 5777 
ity of Liverpool. 


AP or aans OF CITY ENGINEER AND 
SURVEY T URBAN SANITARY 
AUTHORITY, 

The Corporation of the City “of Liverpool invite 
arr ICATIONS for the POSITION of CITY ENGI- 

NEER and SURVEYOR to the Urban Sanitary Autho- 
rity, at a salary of £2000 per annum. 

The officer appointed will be required to devote his 
whole time to the duties of the office, and will not be 
allowed to engage in private practice, and all emolu- 
ments out of public moneys which may be payable to 
or received by him will have to be paid to the Corpora- 
tion. 

The officer appointed will hold office subject to the 
standing orders of the Council, and the appointment 
will be subject to the provisions of the Local Govern- 
ment and Other Officers’ Superannuation Act, 1922. 

Canvassing of members of the Council will 
regarded as a disqualification. 

Particulars of duties may be obtained on applica- 
tion to the Town Clerk. 

Applications, stating age, 
cations, with copies of testimonials (not exceeding 
three), endorsed ** City Engineer,”’ addressed to the 
Chairman of the Health Committee, under cover to the 
Town Clerk, Municipal Buildings, Liverpool, must be 
delivered at the Town Clerk’s Office, Liverpool, not 
later than the 30th day of Sepeeet, 1930. 

WALTER MOON, 
Town Clerk. 


be 


experience, and qualifi- 


Town Clerk's Office, Liverpool, 


September 8th, 1930 5723 





Manchester Corporation. 
~ 


The Rivers Committee invite APPLICATIONS 
fox the APPOINTMENT of TEMPORARY ENGI- 
NEER or CONTRACTORS’ AGENT. capable of 


carrying out, under the direction of the City Engineer, 
the Construction of Sewers, Bridges, Retaining Walls, 
«ec. Salary £650 per annum. 

Applications, endorsed ‘* Contractors’ ‘ 
stating age, experience, «c and accompanied by 
copies of not more than three recent testimonials, to 
ve sent to the ywwn Clerk, Town Hall, Manchester, 
not later than 10 a.m. on Tuesday, the 30th Sep- 
tember, 1930 

Canvassing in any form, 
indirect, will be regarded 
applications and testimonials are 
undersigned only. 
F. E. WARBRECK HOWELL, 

Town Clerk 


Agent,”’ 


oral or written, direct or 
as a disqualification, and 
to be sent to the 


Town Hall, Manchester, 
15th September, 1930. 5760 





SITUATIONS OPEN 


COPIES or yey NOT ORIGINALS, UNLESS 
PECIFICALLY REQUESTED. 





COMPANY with . ak aes Fleet of Vehicles, 
d REQUIRES the 5 CES of a Good COM- 
MERCIAL AUTOMOBILE ENGINEER. who has had 


considerable experience in the Operation and Main- 
tenance of modern Vehicles under modern conditions, 
and has good personality and ability to control men. 


Applicants should have had a Public School educa- 
tion, and a sound business training, and should be 
fully conversant with the latest and most economical 
o— of Vehicle Maintenance and Machine Shop 
»ractice 


The position is a responsible one, and will carry 
a good salary ; but this will depend on the qualifica- 
tions of the successful applicant. 


Address applications, giving full details of past 
experience and qualifications, in the first mn to 57 778, 
rhe Engineer Office. 78 A 





JNGINEERING ASSISTANT REQUIRED by 

‘, North-East Coast Manufacturers. Must be con- 
versant with Blast Furnace Operation and essentially 
sound in Designing, Estimating and the Routine Work 

ynnected with this class of ae giving 
full details of experience, age and salary required, 





Z.H. 556, c/o Deacon’s Advertising Agency, at 
avenue, London. S774 4 
NSTRUMENT WORKS. 


—SEVERAL Experienced 
PROGRESSIVE MEN REQUIRED, capable 
organisers, sound controllers of labour, conversant 
practical methods mass production lines. Only 
applicants with these qualifications will be con- 
sidered.— Address, 5709, The Engineer Office. 57094 





| es CONSTRUCTIONAL ENGINEERS RE- 
QUIRE SERVICES of DESIGNER for Steel 
li . With experience of this class of 
nversant with L.C.C Segwinenente — 
particulars in confidence to 5781, The 
"5781 A 





and « 
Address full 
Engineer Office 





1 eecavs SAINSBURY, Blackfriars, London, Have 
4 VACANCY . 








for CHIEF ENGINEER; Cold 
Storage experience essential. Substantial salary and 
annual bonus. Applications will treated in 
strictest confidence.—Write J. B. SAINSBURY, as 
above P253 A 
‘“TRUCTURAL STEELWORK ENGINEERS RE- 
»s QUIRE SERVICES of DETAILING DRAUGHTS- 
MAN. Good salaries and permanent positions for 


right men. Must be able to Survey Sites and be con- 








versant with L.C. Building Acts. State full particu- 
lars, age, experience, salary.—Address, 5782, The 
Engineer Office. 5782 a 
\ fORKs MAN AG ER for Small Factory in S.W. 
lon; 30 to 40 employees; organising, 
PME and’ strict diseiplinarian essential ; used 
to small, accurate, scientific work. State age, expe- 
rience, and salary.—Address, P255, The Engineer 
Office P255 a 
Wore MANAGER REQUIRED by Firm of 
Marine Brassfounders, Finishers and Copper- 
smiths. Applicant must have a thorough practical 
knowledge of this class of work, good organiser and 
capable of producing at competitive prices. State age, 
etperience an wage required.—Address, 577 . The 
5776 A 


Engineer Office. 





Experienced DRAUGHTSMAN. A 


V ANTED, an 
thorough knowledge of Hydraulic Cranes and 
Hoists es — —Appiy, by letter only, stating age 


and sala equired, to =e 


HYDRAULIC ENGI 
NE E ING Cc OMPANY, Chester 5722 a 








W TANTED., DRAUGHTSMAN, Experienced in 
Hydraulic Work.—FIELDING and PLATT, 
Limited, Gloucester. 5764 A 





I RAUGHTSMAN REQUIRED for Scotland; Expe- 

rienced in Plant Lay-out connected with all types 
of Centrifugal Pumps. State age, experience and salary 
required,—Address, 


5785, The Engineer Office. 


6780.4 


LEASE OF IMPOSING OFFICES FOR SALE. 
33, NORFOLK STREET, STRAND, W.C. 2. 


In consequence of the recent amalgamation of ‘“‘ THE ENGINEER”’ 


LtD., proprietors of ‘“ The 


Engineer,’ 


with Morcan' Bros. 


(PUBLISHERS) LTD., proprietors of ‘The Ironmonger*’ and “ The 


Chemist & Druggist,” 


the offices of the three journals have now 


been transferred to new and more commodious freehold premises 
which have been acquired at 28-31, Essex Street, Strand, W.C. 2. 
The remainder of the lease, covering a further twenty-five years, 


of the offices of “The Engineer” at 33, Norfolk Street, 
is in consequence for sale. 


W.C. 2, 


Strand, 
This particularly well lighted 


five-storey building has an area of 8,200 sq. ft., and occupies a site 
at the corner of Norfolk and Howard Streets, adjacent to the 
Temple Station, whence Westminster and the City may be reached 


in a few minutes. 
a fine and distinctive elevation. 


and vacant possession can now be had. Rent {1,600. 
For further particulars apply to :— 


price. 
WHATLEY, 
24, 


The building is of modern construction and has 


It is in good order throughout, 
Moderate 


HILL & CO., 


Ryder Street, St. James’, S.W.1 








SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 





RAUGHTSMAN WANTED for Sugar Refinery 

Applicants must be used to Machinery Layout 

and Pipe Arrangements.—Address by letter in first 

instance, giving particulars of age, experience, and salary 
required, &c., P256, The Engineer Office. P256 a 





RAUGHTSMEN (JUNIOR), with Experience of 
Reinforced Concrete and Steel Bridge Designing, 
REQUIRED IMMEDIATELY by Civil Engineering 
Firm in Scotland.—Apply, all particulars and 
salary required, Box 386, Edin- 
burgh. 755 A 


giving 
Robertson and Soott. 





DRAUGHTSMEN 
Apply. giving 
to ENGLIS 


oe me REQUIRED, 
preferably experienced. age. full 
particulars and salary required, H EC 


TRIC CO., Ltd., Stafford. 





)NGINEER (25), count Jizes Principles, Flexible 
4 mind, SEE KS SITU: ON our years work- 

shop training, 3 years prs aia s steam turbine design. 
sc. Hons. Lond. 


Address, P274, The Engineer Office. P274 B 





Public School, Ist Class B.O.T. 


four ye a porta engineering 
IME 


a - ER (30), 


4 marine certificate, 





concern, 8. Wales, DESIRE POIN with 
sound prospects.—Address, ors "The E ngineer Office. 
- P273 B 





Fluent Knowledge of French and 
present resident in pegiem, will 
sound EPRESENTATI( or 
A PPOLSTMENT on Foreign Sales Staff. Good con- 
nections Belgium, Luxembourg, France, Germany.— 
Address, P258, The Engineer Office. P258 B 


)NGINEER (30), 
4 Soren, at 
UNDERTAKE 





| per | MAN REQUIRED for Steel Foundry, Capable 

of Producing 100 Tons of Light and Medium 
Castings per week. Must be thoroughly acquainted 
with Machine Moulding Practice. Good organiser and 
strict disciplinarian. One used to green sand and dry 
sand moulding, and capable of fixing piecework prices. 


Unless thoroughly experienced in all these branches 


Gc ENER — MANAGER, Engineering, Charge of 3000 
WH men, 150 staff, engaged on armaments, hydraulic, 
general a Ad electric, small tools, mining and road 
machinery, AVAILABLE for NEW APPOINTMENT 
—Address, P265, The Engineer Office. P265 B 


N 








ECH. ENGR. (29), Passed A.M.I. Mech. E. 





























applications will not be considered. Exam., factory erection and maintenance eng.. 
good steam, hydraulic, air conditioning and electrical 
Address, in confidence, stating age, experience and | exp., anEBS CHANGE in_ responsible , Rost _ 
salary expected, 5783, The Engineer Office 5783 «| Address, 71, The Engineer Office. 271 B 
Sm ENGINEER (32), ist Class, Detail 
anc Jesign, good exp., 8 years D.O., 5 yrs 
SITUATIONS WANTED works manager, full responsibility, DESIRES 
c “Hl ANGE. -Address, P268, The Engineer Office 
M.I. MECH. E., Experienced in the Supervision » __!'268 B_ 
fA. at makers’ works of structural yes ek. — 
storage tanks for all purposes, piping of all kinds, RAUGHTSMAN (34) SEEKS POSITION Ex- 
railway rolling stock, &c.—Address, P243, pe Basi D perienced retort gas plants, works buildings. 
neer = coal, ash-handling plants, stone-crushing, washing 
and screening plants.—Address, P278, The ngineer 
M.LC.E., A.M.I. Mech. E., 39, with Railway | OMe P278 B 
JA. works, D.O., running sheds, automobile, tram- 
way, general engineering and public works experience, 
mene your successful control of staff, DESIRES PARTNERSHIPS 
CHANG 
d P264, T E er Office. P264 ¥ 
Address, P264, The Enginee e iB HALF-SHARE 





_—— Facsuo TION, wimingtion of Oncosts, 

ncreased output per uni Experienced and 

able “ENGIN EER OFFERS SERV ICES. i. 
P277, The Engineer Office. P277 





LERK, Disengaged, SEEKS SITUATION. 


_Book-keeping, shorthand, typing, factory 
routine, good experience.—Address, P2653, The 
Engineer Office. "263 B 





ESIGNER ENGINEER REQUIRES POSITION 

where he could assist in working out and 
developing inventions. Wide engineering experience. 
—Address, P276, The Engineer Office. P276 B 





NGINEER (35). Tools, Pro- 

duction, maintenance, i bly 
depts., works foreman, assist. works manager, light 
engineering trades, specialist in reduction of labour 
costs without impairing efficiency. PROGRESSIVE 
POSITION in Midlands REQUIRED.—Address, 
P270, The Engineer Office. P270 B 


no gg A gel 








ANTED, in North Midlands Area, 
in General and Electrical Engineering Repairs 


W 


Business, including Hydraulic Driving Specialities. 
Invest £200.—Apply, T. ROPER and CO., Broms- 
grove. P254 « 





NGINEERING AGENCY BUSINESS has OPEN- 

4 ING for ACTIVE DIRECTOR with investment of 
£3000. Must be Mechanical Engineer. Full investiga- 
tion.—Address, 5734, The Engineer Office. 5734 © 








AGENCIES 
RITISH ENGINEERING OFFICE in Belgium, 
with good continental connections, is O 


to CONSIDER sound REPRESENTATION. SAldress, 
P257, The Engineer Office. P257 





NERGETIC AGENTS WANTED in Al! Districts 

4 except London to represent on commission up-to- 

date firm of Brassfounders and Machinists. No stock 

lines or plumbers’ fittings.— Address, 5761, 7 Enkgi- 
neer Office. 761 vb 








CONSTABLE & COMPANY LIMITED, 


Publishers of 


“THE ENGINEER” LIBRARY. 


PAPER-MAKING AND ITS MACHINERY. 


By T. W. CHALMERS. B.Sc., A.M.I. Mech. E. 
“* We are glad to recommend ‘t to those associated with the paper industry. 


VOLUME. 


Narva. 


A NEW 


Imperial] 8vo. Milustrated. 26/ 


DEVELOPMENTS IN POWER STATION DESIGN. 


By E. AUSTIN, Imp. 8vo. Illustrated. Sis. 
THE GYROSCOPIC COMPASS. 
By T. W. CHALMERS, B.Sc., A.M.I.Mech,E. |Demy 8vo. Illustrated. 11/-net. 
ELECTRIC WELDING AND WELDING APPLIANCES. 
By BH. CARPMAEL, A.M Inst. C.E., A.I.E.E. Imperial 8vo. Illustrated. 16/- net. 
Teommaas Ravisw.—" A most valuable and broad survey of an industrial field in which there are 





es of great 


WHAT INDUSTRY OWES TO CHEMICAL SCIENCE. 


By RICHARD B. PILCHER and FRANK BUTLER-JONES, BA., 


with an Introduction by SIR GEORGE 


BEILBY, LL.D., F.R.S. Crown 8vo. 6/- net. 





“It ts the most 


t history of industrial chemistry which we have come across; 


ct and i 
the book is not intended for experts in each particular trade, but for the public as a whole.”—Naruns, 





LONDON: CONSTABLE & CO,, 





LTD., 10-12, Orange Street, W.C.2, 








AGENCIES 


)LECTRIC OVERMRAD. ane (ete CRANES, 

4 LIFTING BLOCKS, WAYS, &c.—AGENCY 
REQUIRED for a and Midlands.— 
Address, P272, The Engineer Office. I pate | b 








)XPERIENCED ENGINEER, A.M.1.C.E., M.I.M.E 
4 DESIRES LONDON sone. ‘Y Air Compressors 
or other machinery.—** AGENCY,” 53, Victoria-street, 

Westminster, 5.W. 1. P279 » 
Bh A Well-known FIRM of Manufacturing 
Engineers in England, with established selling 
organisation in Japan, DESIRES to ENTER intu 
NEGOTIATIONS with reputable firms with the 
object of MARKETING EQUIPMENT used in Steam 
Generation Plants.—Address, The Engineer 

fice. 754 » 


5754, 





ANUFAOTURERS have OPENING for Well- 
established AGENTS with connections amongst 
Steam Users in principal commercial centres where 
not already represented. A we proposition. 





—SMITH'S (NON- INCRUSTA), Ltd Tennyson- 
place, Bradford, Yorks, 5682* p 
EDUCATIONAL 





orrespondence Courses 
OF PREPARATION FOR THE 
Examinations or tne 
OF CIVIL ENGINEERS, 
INST. OF MECH. ENGRS., 
INST. OF STRUCTURAL ENGRS., 
UNIVERSITY OF LONDON, &c., 
are personally conducted by 


Mr. Trevor W. Phillips, 


B.Sc., Honours, Engineering, London University, 
Assoc. M. Inst. C. -M.L. 8 . E., M.R.8.1., 
F.R.8.A., Chartered Civil Engineer, &c. 
For full particulars and advice apply to :—36, Da.r- 
sTreet, Liverroot (Tel., Bank 1118). Lonpon 
Orrice': 65, CHANCERY-LaN®, W.C. 2. cx. 


1929 EXAMINATION RESULTS. 


The T.1.G.B. maintains its 
Splendid Exam-Succees Record. 


At all the 1929 Professional Examinations—A.M. ogee 
A.MLLMech.E., A.MLLE.E., etc.—the fp, —s who 
weretrained by The T.1.G.B., obtained a Pass Percentage 
of over 90% 

The T.1.G. B. 8 policy of furnishing the highest possible 
standard of Tutorial Service has brought about a large 
increase in enrolments both —_ —— fide exam. 
candidates and from other kee T.1.G.B. 
see 18 ys CHOSEN. BECAUSE IT Is 
OBVIO LY PRODUCTIVE OF SATISFACTION 
AND SUCCESS. Therefore, whatever your may 
be—a Recognised Professional Qualification—or the 
Special Technical Knowledge needed in a responsible 
post—you can select the appropriate T.1.G.B. course 
with complete confidence. The T.1.G.B. guarantees 
Training until Successful. 

WRITE TO-DAY for vERS copy of “‘ The Engineer's 
Guide to Success," 124 pages, containing the widest 
selection of A F engineering courses in the 
world, and mention the branch, post or qualification 
that interests you, to 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN (Established 1917). 


76, Temple Bar House, London, E.C. 4. 


INST. 












MISCELLANEOUS 





Amazing 1930 Examination Successes. 


A.M.LC.E.—93% 
A.M.1. Mech. E.—95% 
A.M.LE.E.—100% 


Other Examinations (including B.Sc. Matric., G.P.O., 
A.MLI. Struct. E., City and Guilds, etc.. over 90%. 


These magnificent records once again reinforce our 
position at the -~ of ali Engineering Tutorial 
nisations. 
We are the only Institute that gives a clear-cut 
full tuition fees to students 
who fail to pass their Examinations. 
Why do not other Institutes offer thus siraight- 
forward safeguard to their st 


Because of our extensive pea and because of 
the thorough efficiency of our Courses, we can meet your 
Mechanical. 


need whether you require a general Civil, 

Motor, Electrical he yy training, special training in 
some specialised b’ , OF i cosoiese, ¢ my * for B.8c., 
A.M.IA.E., * MIC! om A.MLI. Mec’ MLE.E., 
A.M. Struct. E., G.P.O., (Ene. Devt). od Guilds 
or other ical Examination 


Our Advisory Director, who hes devoted a life-time to 
his subject, will be happy to advise you on any parti- 
cular point you may =— Let us get | together. Send 


to-day for our eerie handbook “ENGINEERING 
OPPORTUNITI E, post free, and without 
obligation. 

The British Institute of Engineering Technology, 
22, Shakespeare House. 29-31. Oxford Street. W.1 





SONS and CO., Ltd., 80, Merchants’ 
Cardiff, Buyers of Scrap Steel, Iron, 
also Buyers of Works for Dis- 


C TENNANT, 
Je Exchange, 
Brass and Copper, 





mantling. 5725 1 

PD? YOU SEEK A PUBLISHER? MSS. of all 
kinds required for immediate publication. 

Advice, Lists, and Booklets of Commendation free. 


Established 30 yyears.—Messrs. STOCKWEL nr Ltd., 
29, Ludgate-hill, London. 723 1 





Mr. GUY BURNEY, 
Late Managing Director, Sterling Telephone Electric 
Co., is PREPARED to PLACE his SERVICES in an 
administrative or leading executive capacity at the 
DISPOSAL of an established INDUSTRIAL UNDER- 
TAKING. He would also be willing to UNDERTAKE 
a WORLD TOUR with a view to promoting the 
SALE of BRITISH-MADE PRODUCTS. 


Address, P237, The Engineer Office. P237 1 





AND DUPLICATING.—May I! 
MSS. quickly and _ efficiently ’ 
Very moderate charges.— Write, 

P269 1 


YPEWRITING 
type your 
Strictly confidential. 
P269, The Engineer 





YPEWRITING, DUPLICATING. Testimonials by 
return; 18 copies of one, 1s. 6d. 50 copies. 
1000 words.—Miss oes EN 








2s. 6d.; MSS. 1s. per 
LAND, 40, Park road, Westcliff-on sea. P267 I 
FOR HIRE 
ICHD. D. BATCHELOR, TE WELL 
ENGINEER (WATER Sbpptize EXPERT. 


Largest Bori » Sinsing and Pump ant. 
GRAVES EPORATION TEatED TWO 
BORINGS to 14,000, 0.000 GALLONS PER DAY (ONE 


GUARANTEED ‘to 7.000.000 
Queen Victoria-street, ‘7 C. 4, and Chatham. 


73, 
‘Phones ‘ae 4008; Chatham 207 2071. ml 
$ reholes jon ; aters Chatham. 
_ ESTAB. OVER 160 YEARS. 


For continuation of Smal] Advertise- 
ments see page 4. 
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A Seven-Day Journal 


An Electricity Supply at Dunoon. 


On Monday, September 15th, an electricity supply 
was formally put into service at Dunoon by Mrs. Colin 
‘Turner, who started one of the oil-driven alternator 
sets at the generating station, and current was made 
available to the inhabitants of the burgh. The new 
undertaking is being operated by the Dunoon and 
District Electricity Supply Company, which is 
owned by Johnson and Phillips, Ltd., and in addition 
to supplying electricity for lighting, heating and power 
purposes within the burgh, which, including Kirn 
and Hunter’s Quay, represents about 3 miles of the 
Cowal Coast, the scheme has been designed to serve 
Innellan and Toward to the south, and Aranadam 
and Sandbank to the north, with extensions to 
Kilmun, Strone and Blairmore. So great has been 
the demand for the new illuminant that it is proposed 
immediately to extend the generating plant, which 
at present consists of two Davey, Paxman oil 
engines, coupled to 200-kilowatt Johnson and Phillips 
alternator sets, and a 500-kilowatt set is to be added. 
Over 250 consumers have already been connected, 
and electric lighting is now being used along the sea- 
front, on the pier, and in several of the thoroughfares. 
Sir Philip Dawson, a director of Johnson and Phillips, 
presided at a luncheon held prior to the opening 
ceremony. Proposing the toast of ““The Company,” 
Provost Turner reviewed the history of the previous 
attempts to introduce electricity into Dunoon. One 
proposal, he explained, was to harness the waters 
of the Firth, but, on investigation, the scheme was 
considered to be too risky. In recent times there 
had been negotiations with Greenock, but eventually 
the scheme had to be dropped. From the inaugura- 
tion of the supply of electricity it was hoped that a 
brighter and more prosperous Dunoon would result. 


A Giant Flying Boat. 


THE designs of the largest flying boat yet considered 
in this country have now been completed, and con- 
struction will shortly be begun at the Supermarine 
Aviation Works, Ltd., at Southampton. The hull 
of the new boat will be 100ft. in length, with a height 
of 18ft. and a high wing monoplane design has been 
adopted. The wing spread will be 140ft. and the 
wing thickness about 6ft. The boat is to be propelled 
by six Rolls Royce ““H” type engines mounted 
in tandem on the top of the wing, which will be 
designed for a total output of 3700 horse-power. As 
the wind-tunnel experiments have not yet been 
completed, no actual speed for the boat can as yet 
be assigned, but a high speed has, it is understood, 
been allowed for. The weight of the boat complete 
will be close upon 33 tons. A navigating bridge for 
the use of the pilots and the engineers will be provided 
over the passenger quarters at a height of about 12ft. 
above the water line, and aft of the bridge and upper 
deck access to the wing and engines will be obtained. 
The passenger accommodation is to be very com- 
fortable, and will be designed for 40 persons, with 
sleeping berths for 20 persons, arranged in five cabins, 
each 14ft. in width. In these cabins, which are to 
be lighted by windows, the armchair seating accom- 
modation, with sleeping berths for night use, will 
be conveniently arranged. Aft of the passenger 
compartments will be the baggage rooms, kitchens, 
and other compartments. The range of the new 
boat will most likely be 1000 miles, and she will, 
therefore, be available for long continuous flights. 
The hull will be constructed in such a manner 
that she will be unusually seaworthy and should be 
capable of being successfully operated in seas which 
would be dangerous for the smaller type of flying 
boat with which experience has already been gained. 
The machine will be of all-metal construction, and 
it is possible that a new method of tubular construc- 
tion, similar to that employed for airship work, may 
be adopted for the wing. 


The Economic Mission. 


Ir is now announced by the Department of Overseas 
Trade that the Economic Mission to the Far East 
will leave on Friday, September 19th, by the P. & O. 
liner *‘ Macedonia,’’ which is due to arrive at Kobe 
on October 30th. The Mission will spend about a 
month in Japan and travel thence to China by the 
‘“* Rawalpindi,” reaching Shanghai on November 
29th. As already announced, the Chairman is Sir 
Ernest Thompson, late President of the Manchester 
Chamber of Commerce, whose principal interests are 
in the cotton industry, which represents between 
35 and 40 per cent. of our trade with China. But 
this does not mean that encouragement of the cotton 
trade is to be the only, or even the main, purpose 
of the Mission. Engineering will be watched by 
Lieut.-Colonel Reginald Morcom, and the textile 
industry is strongly represented on the personnel 
of the Mission. It is hoped that the Mission will be 
able to collect information of real value to manufac- 
turers in this country in connection with trade in 
China and Japan, and that it will be able to make 





recommendations concerning the removal of present 
obstacles to trade and so encourage the development 
of it. It is well known that the position in the Far 
East is not by any means satisfactory, and the Mission 
will leave with the best wishes of the country for 
the achievement of the ends it has in view, and the 
discovery of the causes of the present adverse con- 
ditions. 


The Kingsway Tunnel Enlargement. 


Goop progress is being made with the enlargement 
of the Kingsway tramway subway, and it is expected 
that the enlarged tunnel will be ready for opening 
before Christmas—that is, some weeks before the 
time stipulated in the contract. It may be recalled 
that the tunnel was closed early in February 
this year in order to allow Messrs. John Cochrane 
and Sons, of Westminster, to begin their work. A 
feature of the contract was the undertaking to com- 
plete the enlargement within one year from the 
stoppage of the tramway services. The work has 
consisted in raising the roof and lowering the floor of 
the old subway according to the requirements of the 
grading of the new rail level. The two most interest- 
ing parts of the work have been those below the 
Strand and Holborn crossings. At both these points 
the old subway was carried in twin cast iron lined 
tunnels. At the Strand crossing the upper halves of 
these tunnels have been retained and they form the 
roof of the new passages, the additional depth being 
obtained by breaking away the lower halves of the 
tunnel and sinking the rail level about 6ft. At the 
Holborn crossing the old cast iron tunnels have been 
removed altogether, and in their place a new subway, 
consisting of a steel roof supported on a framework 
of steel pillars, has been erected. The foresight of 
Sir George Humphreys, the Chief Engineer of the 
London County Council, in insisting, when the old 
tunnel was constructed, that all the cables and mains 
along Kingsway should be placed in a separate 
subway, far enough away from the tramway tunnel 
to allow for its future enlargement, has greatly reduced 
the cost of the work. The enlargement of the tunnel 
is being carried out at a cost of about £170,000, and 
it has given direct employment to about 300 men. 
The engineers and contractors in charge of the opera- 
tions are to be congratulated on the expeditious 
manner in which the work is being carried through. 


New Naval Deep Diving Ratings. 


WHEN referring in a recent Journal note to the 
salving of the P. and O liner *“* Egypt ”’ by divers from 
the Italian salvage steamer “ Artiglio,’’ we recalled 
the fact that the ship lies on an even keel at a depth 
of 66 fathoms, which requires special deep diving 
equipment. The apparatus used by the divers is of 
German design, and consists of a steel casing with 
flexible limbs and mechanical hands, into which 
various tools which can be operated by the diver 
are fitted. The fact that the problems of deep 
diving have not been overlooked by British con- 
structors is revealed by recent Naval Orders. These 
Orders refer to a new deep diving apparatus which 
has been successfully tested at depths of 58 fathoms. 
As a result of these tests it has now been decided 
to institute two new non-substantive naval ratings 
for divers who will be required to operate at abnormal 
depths. These will be designated Seaman Deep Diver 
and Artificer Deep Diver respectively. The appa- 
ratus referred to is that designed and developed by 
Siebe, Gorman and Co., Ltd., of London, which 
incorporates the Davis patented submerged decom- 
pression chamber. A diving dress of a pattern 
specially adapted for deep diving is employed, and 
the decompression chamber, which is built on the 
diving bell principle, is lowered in the water to the 
depth of the diver’s first stop in his ascent. On 
reaching the chamber, the diver enters it from its 
lower end. An attendant in the chamber then dis- 
connects the air pipe and breast rope, and after 
removing the diver’s helmet closes the lower door of 
the chamber. It can then be hoisted clear of the 
water and the pressure within it gradually lowered 
so that the decompression process is finally com- 
pleted. During the lowering of the pressure within 
the chamber a supply of oxygen is provided, which 
assists the decompression process. 


A Large Wireless Receiver. 


To take the place of the wireless demonstration 
equipment installed in the Science Museum, South 
Kensington, in 1925, an exceptionally large and power- 
ful broadcast receiver has been designed and con- 
structed. One of its objects is to demonstrate the 
extent to which it has become possible successfully to 
detect and amplify speech and music transmitted by 
wireless telephony, and another is to provide regular 
opportunities for listening to reproduction of nearly 
uniform quality, and so to establish a standard of 
reference by which any equipment may be judged. 
As these objects would be defeated if the apparatus 
were used for difficult or uncertain transmissions liable 
to be marred by interference, reception will normally 
be confined to transmissions originating in the London 
area and by the use of two single pre-set stages, either 





the National or the London Regional programme can 


readily be selected. The large loud-speaker which 
the apparatus employs has been in position for 
some time in the wireless gallery of the Museum, 
and is a straight logarithmic horn, 27ft. long, with a 
mouth 7ft. square and a lower cut-off frequency of 
32 cycles per second. The 555-watt unit connected 
with the horn is of the same type as that used in the 
largest theatre equipments for talking films. The 
first 8ft. of the horn are composed of copper, whilst 
the remainder is made of sheet iron leaded and coated 
with pitch and canvas. The tone and quality 
developed by the output unit are exceptionally good, 
and the construction of the receiving apparatus is 
of considerable interest. All the current for working 
the receiver is obtained from the alternating-current 
mains which supplement the Museum’s direct-current 
supply. 


Power from the Sea. 


ABOUT a year ago we referred in these columns to 
the scheme propounded by Professor Georges Claude, 
a well-known French scientist and engineer, whereby 
it is hoped to develop cheap power by taking advantage 
of the difference in temperature between the upper 
and lower levels of the sea. In order to demonstrate 
the soundness of his plan, Professor Claude has chosen 
a site in the Bay of Matanzas, Cuba, for his experi- 
mental work. His first experiment, which was 
made last year, failed, and in June last, when 
attempting to lower a tube about 2000 yards in 
length to the lower depths of the sea, the tube 
collapsed and was lost. According to a report from 
Havana, the professor has now succeeded in lowering 
into position 6000ft. of tube and has established the 
connection to pumps on the shore. Now the pipes 
have been laid in the required positions, it is hoped 
that decisive experiments which will test the sound- 
ness of his scheme will immediately be carried out. 
It may be recalled that we criticised the idea of pro- 
ducing low-pressure steam by utilising the tempera- 
ture difference of the upper and lower levels of the 
ocean, on thermodynamic grounds, and also the high 
first cost of the equipment; but the scientific and 
engineering work of Professor Claude is such as to 
merit the respectful attention of engineers. He has 
already expended some £20,000 on his experiments, 
which have necessitated the construction out to sea 
of a railway over a mile and a-quarter in length, 
supported on pontoons. Further news with regard 
to the progress of the experimental plant and the 
results obtained will be awaited with great interest. 


Welded Containers. 


Tue Department of Scientific and Industrial 
Research has just issued a report on Welded Con- 
tainers for Gases. It is complementary to the Fourth 
Report of the Gas Cylinders Research Committee, 
which dealt with solid-drawn cylinders for the con- 
veyance of liquefied gases. The Committee entrusted 
with the work, under the chairmanship of Sir Harold 
Carpenter, recommends that a carbon steel, with 
0-1 to 0-2 carbon and 0-4 to 0-6 manganese, made 
by the acid or basic open-hearth process, should be 
used. The weld should be made without the intro- 
duction of extraneous material, and forging should 
cease after the material has cooled to about 800 deg. 
Cent. A formula is given for the derivation of the 
thickness of the shell and of the ends, and the radii 
of the end plates and at the flanges are prescribed. 
The containers should be normalised at 950 deg. Cent. 
A formula for the hydraulic test pressure is given, and 
the conditions of a drop test are defined. The Com- 
mittee says in a prefatory note that “no official 
recommendation can entirely eliminate the risk 
involved when vessels of large capacity are used for 
gases of a poisonous character. It has not, however, 
been the business of the Committee on that account 
to consider whether, and if so how far, the use of the 
vessels described in their Report should be circum- 
scribed by regulation.’’ That and other issues will be 
kept under review by the Administrative Depart- 
ments of State to whom they properly fall. 


Improvements to the Airship R 101. 


Goop progress has been made with the alterations 
made to the airship “‘ R 101’ at Cardington, and it 
is anticipated that she will be ready next week to leave 
her shed for extended trials, prior to her departure 
for India at the end of the present month. In addi- 
tion to lengthening the hull 50ft. by inserting a new 
bay, the envelope has been completely renewed and 
has been doped in position. This method which has 
been reverted to will, it is considered, give better 
results than the pre-doped fabric which was used on 
the earlier envelopes for both the “R100” and 
“R101.” The total capacity of the airship is now 
5,500,000 cubic feet, and the gross lift will be 
about 166 tons. Two new reversible engines of the 
compression ignition type have been fitted, with new 
wooden propellers, specially designed for reversing. 
This arrangement will enable all the five engines 
to be in use for forward driving. A new heavy oil 
starting engine has been successfully fitted to one 
of the main engines to supersede the petrol starting 
engine, and this type of starting motor will be fitted 
to all the engines, dispensing entirely with petrol 





as fuel. 
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St. Lawrence Waterway Project: 
Report on International Rapids 
Section. 


In February, 1929, the Canadian Government, 
acting on a suggestion made in a Report of the 
National Advisory Committee dealing with the St. 
Lawrence Waterway Project, that a conference should 
be held between representatives of the Province of 
Ontario and the Canadian members of the Joint 
Board of Engineers, nominated, for that purpose, 
Dr. Frederick A. Gaby, Chief Engineer, and Dr. 
Thomas H. Hogg, Chief Hydraulic Engineer, of the 
Hydro-Electric Power Commission. The necessity 
for holding the conference arose from the fact that the 
Canadian and United States Engineers of the Joint 
Board had not been able to come to an agreement as 
to the best method of development of the Inter- 
national Rapids Section of the St. Lawrence River. 
The conference was therefore asked specifically to 
report respecting the most effective and economical 
method of developing this Section, while at the same 
time fully safeguarding Canadian Territorial and all 
other Canadian interests in the purely national 
that is to say, the Canadian—-Section of the River. 

The members of the Canadian Section of the Joint 
Board of Engineers, who formed the other party 
at the Conference, were Messrs. D. W. McLachlan, 
O. Lefebre, and C. H. Mitchell. 

The Report of this joint Conference has recently 








Profile of Canadian Nat. Ry/ 












scheme recommended, which is given on page 300 
and the accompanying drawing, both of which have 
been reproduced from the Report under review. 

The Report then proceeds to state that studies of 
the various schemes for the improvement of this 
stretch of the River show that the removal of the 
natural control at Galops Rapids—see the left-hand 
side of the upper drawing on page 300—is an economic 
necessity. The removal of this rock sill, which forms 
this natural control, would— 


(1) Permit of a higher elevation of the water 
surface at the upper dam, with a consequent increase 
in head at that point ; 

(2) Enable an ice-covered river channel, necessary 
for winter operation, to be secured between Galop 
Rapids and Morrisburg at moderate cost ; and 

(3) Place the control of the flow at the Crysler 
Island dam. The control of the flow would be 
secured by the operation of gates and turbines in 
such @ manner as would pass the discharge deter- 
mined by an approved regulation of Lake Ontario’s 
outflow. 


The central ideas of all the proposed schemes were 
first of all to improve the River so as to permit of its 
navigation by vessels of greater draught and size 
than is now possible, and at the same time to develop 
electrical energy from the controlled flow of the River. 
As to the desirability of achieving these two objects 
there is no difference of opinion; the point at issue 
is how best to carry out the necessary works. The 
Conference states that several projects for improving 
the Rapids Section by means of dams had been put 
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largely governed the selection of the Crysler Island 
project.” 

If, it is explained, the water levels below an upper 
dam were raised to a point where an ice cover would 
form without general channel enlargement, then the 
Ogden Island-Long Sault Reach would require to be 
raised to about elevation 224—the present elevation 
varying from about 215 to 204. A large number of 
power units would be required at Ogden Island to 
generate the proposed amount of electrical energy, 
and the total length of the power-house would have 
to be about a mile. “ As the river at Ogden Island is 
relatively narrow and the banks are steep, the cost of 
improvement by such a project is increased. More- 
over, operating characteristics are uncertain because 
of the very low head available. If, on the other hand, 
the head on such a project be increased either by 
placing the power-houses further downstream, or by 
adopting a programme of extensive channel enlarge 
ment, the estimated costs rise to figures materially 
above those associated with a Crysler Island project.” 

The foregoing considerations, among others, led 
the members of the Conference to come to the con- 
clusion, referred to above, that the development of 
the International Rapids section of the river should 
proceed by the adoption of a two-stage project, one 
development being at Crysler Island and the other at 
Barnhart Island. The following are the general 
features of the recommended project : 

(a) A free open channel south of Galops Island 
for use for navigation, along with a diversion 
channel, capable of control, through Galops Island. 

(6) Channel enlargement between Lotus Island 
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been issued, and by the courtesy of the Acting High 
Commissioner for Canada in London, who has been 
good enough to send us a copy of it, we are enabled 
to give our readers the following summary of its 
purport. 

It will not be necessary for us to go in detail as to 
the methods employed by the Conference. It will 
suffice to say that, after numerous investigations, 
including the making of a large number of borings 
to rock at critical points in the International Rapids 
Section—which borings were found to supplement 
and generally confirm the information previously 
collected by the Joint Board of Engineers—and after 
recomputing the costs of all the projects which had 
been put forward, it came to conclusions which may 
be summarised as follows :— 


(a) That the International Rapids Section of the 
St. Lawrence River should be improvsd by means 
of what is commonly known as a two-stage or 
double-stage project. 

(6) That the upper dam and power-houses of 
such two-stage project should be placed at Crysler 
Tsland. 

(c) That the lower dam should be placed at the 
head of Barnhart Island. 

(2d) That the power-houses of the lower develop- 
ment should be placed across the channel between 
Barnhart Island and the Canadian mainland, with 
Bergen Island, situated north of Sheek Island, con- 
stituting part of the headrace leading to these 
power-houses. 


Our readers will be assisted in realising the relative | 


positions of the points mentioned, and also in under- 
standing what follows, by studying the plan of the 





forward from time to time, but most of them, it 
was found on analysis, would raise the levels in the 
intervening reaches to such a small extent that ice 
covers would not be secured. ‘“‘ The frazil ice forma- 
tion in such projects would,’’ remarks the Report, 
be very large in winter, and the resulting ice gorging 
below Barnhart Island would cause a reduction in 
head and much loss of power. Such forms of im- 
provement are therefore not desirable.’’ The problem, 
it was decided, must be solved on broader lines, and 
eventually the question was reduced down to a con- 
sideration of the relative merits of two-stage or 
single-stage projects. 

The advocates of the single-stage method proposed 
the construction of a single dam or barrage at Barn- 
hart Island low down the River. With regard to it, 
the Report explains that some 2,000,000 horse-power 
would be developed in a single power-house. ‘‘ This,” 
it continues, “‘ is not regarded favourably by the down- 
river interests, since this single plant would serve a 
large and populous territory, both in Canada and the 
United States, and operation restrictions would be 
difficult to impose, in view of the fact that it would 
be a dominant interest in the territory served. Again, 
the additional flooding of land and the extent of the 
embankments, along with some adverse effects at 
the end of the navigation season, make the single- 


| stage project undesirable.” 


The relative merits of effecting the desired improve- 
ments with a two-stage project with (a) Ogden Island 
and (6) Crysler Island as the upper point of control 
were then fully considered, and it was decided that 
the second position offered the greater advantages. 
“The efficiency of the power plant and the necessity 
of securing an ice cover in the intervening reaches 





and Morrisburg, designed to give 95,000 square feet 
of river section at ordinary operating levels. 

(c) A dam with two power-houses at Crysler 
Island, one power-house on either side of the Inter- 
national Boundary. 

(d) A dam at the head of Barnhart Island with 
two power-houses at the foot of that Island, one 
power-house on either side of the International 
Boundary. 

(e) A lock for passing 14ft. navigation through 
the dam at Crysler Island, and also a similar struc- 
ture to give access to the Cornwall Canal at the 
Barnhart Island plant. 

(f) A short side canal with lock on the Canadian 
side at Crysler Island, and a side canal with two 
locks on the United States side opposite Barnhart 
Island. These works are designed to carry deep- 
water navigation past the proposed power-houses 
and dams. 

(g) Various works designed to protect the 
interests of the towns and villages affected. 


With regard to the works referred to in paragraph 
(g), the Report explains that the construction of the 
work proposed at Crysler Island would raise the top 
water levels opposite the village of Iroquois and the 
town of Morrisburg to elevations 241 and 245 respec- 
tively, which would inundate. almost all the village, 
and the easterly part of the town. Iroquois would, 


however, be affected in the same manner by any of the 
forms of improvement discussed, but the country 
immediately north and west of it is high, and two 
areas are available as sites for its reconstruction. 

“* At Morrisburg,”’ the Report continues, “‘ a some 
what different treatment of the situation seems 
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advisable with the Crysler project, as only part of 
the town will be affected by the raised level of the 
adjacent river. Investigations have led to the con- 
clusion that the area of the town adversely affected 
should be raised by filling to a suitable elevation, and 
the reconstruction of the buildings now occupying 
that part of the town should be brought about by a 
co-operative plan in which the citizens of the area 
affected, and the town as a whole, would be incon- 
venienced as little as possible.” 

Provision is made in the estimated costs, to which 
we shall refer immediately, for the reconstruction of 
the village of Iroquois and, in the case of Morrisburg 
the estimates provide for the raising of the ground 
surface, the reconstruction of the buildings, the 
grading and paving of the streets, as well as the recon- 
struction of sewers, waterworks, and other facilities, 
along with provisions for the rehabilitation of the 
area affected. The excavation of an area in front of 
the town, so as to give deep water access, is also pro- 
vided for. The Conference remarks that it “‘ presents 
the foregoing as a reasonable solution of the problem 
of caring for these communities, though some varia- 
tions in detail treatment may be permitted. The esti- 
mates are believed to be sufficient to take care of 
contingencies.” 

With regard to paragraph (f), the Report states that 
the question as to the desirability of placing all the 
side canals with their locks wholly on the Canadian 
side was considered, and plans showing what could be 
done in that direction accompany the Report. It is 
pointed out, however, that the situation of the town 
of Cornwall and the Cornwall Canal, together with 
the industries along it, make it impossible to provide 
as economical a route on the Canadian side as is 
available on the United States side. Moreover, all 
available routes on the Canadian side would do injury 
to important local interests. If the canal were to be 
run at the back of the town of Cornwall, it would, in a 
measure, separate the town from the surrounding 
country, as highway and railway bridges would cause 
delays. If, on the other hand, it were to be con- 
structed between the town and the river, a number of 
important industries might have to be moved else- 
where, and the usefulness of the 14ft. system of canals 
would be at an end. The ing of the canal 
and locks on the United States side would leave the 
present Cornwall Canal still available on the Canadian 
side and would retain undisturbed certain industries 
of Cornwall. 

The estimated cost of the works proposed works 
together an estimate of the cost of a single-stage pro- 
ject are set out in two tables, the first of which is 
reproduced below. The figures given refer to the two- 
stage project with the upper development at Crysler 
Island and with the navigation canal and lock on the 
Canadian side at that point, as shown in the accom- 
panying illustrations. 


Taste I.—Estimates of Costs ; Crysler Island Two-Stage Project. 





Canal on Canal on 
U.S. side Can. side 
at Long at Long 
Sault, Sault, 
dollars. dollars. 
Upper Pool 
Works solely for navigation, 25ft. 8,096,000 8,096,000 
common to navigation and 
BOWE «2 sc ce ce 75,836,000 75,836,000 
primarily for power, sub- 
structures, head and 
tail-race excavation .. 24,893,000 24,893,000 
Machinery and superstructure. . 30,612,000 30,612,000 
Lower Pool— 
Works solely for navigation, 25ft. 25,370,000 *34,122,000 
common to navigation and 
WO «cs 4s «© 32,266,000 31,334,000 
primarily for power, sub- 
structures, head and 
tail-race excavation .. 33,698,000 33,821,000 
Machinery and superstructure. . 43,249,000 43,249,000 
Total — 274,020,000 281,963,000 
Additional for 27ft. depth 722,000 859, 


Average operating heads— 
Winter (215,000 cusecs) 
Summer (245,000 cusecs) 

Installed capacity— 


19-6+ 56 -4= 76 - Oft. 
24-2+ 60-4= 84 - 6ft. 


Upper plant 
Lower plant 


Total 


592,960 H.P. 
1,607,000 H.P. 


2,199,960 H.P. 


Power available— 

Based on flow available 50 per 

comt. of time .. .. «2 eo 

(210,000 cusecs for 3 mee | 

(235,000 cusecs for 9 months) 

* This amount would be decreased by 2,310,000 dollars if the 
route between the C.N. Railway and the town of Cornwall were 
to be adopted. The maintenance cost would, however, be 
increased to the extent of about 50,000 dollars per year. 

We do not give the full details of the estimates for 
the single-stage projects because their adoption is 
not recommended in the Report, but for the purpose 
of comparison we have collected certain of the figures 
in Table IT.:— 


Taste II. 


1,890,100 H.P. 


Estimates of Costs : Single-Stage Projects. 
Canals and Canals and 


locks on locks on 

U.S. side, Can. side 

dollars. dollars. 
Total cost, 25ft. navigation 235,824,000 248,753,000 
Additional for 27ft. depth 594,000 603,000 


Average operating head— 
Winter (215,000 cusecs) 
Summer (245,000 cusecs) 

Installed capacity .. .. 

Power available — 

Based on flow available 50 per 
enmt. GE AGO «2 ce ce 0 | 
(210,000 cusecs for 3 months) j 
(235,000 cusecs for 9 months) 


There are several points in these tables which are 


76 - 4it. 
86 - lft. 
2,287,700 H.P. 


1,918,600 H.P. 








noteworthy. The first is that for the project which is 
recommended for adoption, the initial cost is no less 
than 274,020,000 dollars, or very nearly £55,000,000 
sterling. The next point is the comparatively small 
extra cost entailed by the provision of 2ft. additional 
navigation depth. Further points are that in the 
Single Stage Project (a) the first cost is 38,196,000 
dollars less than that of the Two Stage Project ; 
(b) the 2ft. additional depth is obtainable for 594,000 
dollars as compared with 722,000 dollars; (c) the 
average operating heads are greater both in summer 





body by the same peaceful diffusion by which they 
entered, but if too violent a stress was applied, the 
system of liquids and jellies and dissolved gases in the 
body would break down, and then compressed air 
illness would appear. 

Fortunately, Dr. Haldane had proved the curious 
fact that it is always safe to begin decompression by 
halving the absolute air pressure on the man. For 
example, if a man had been working at 45 lb. by 
gauge, that was an absolute pressure of 60 lb., and 
he could be put into the air lock and the pressure blown 


and winter, 76: 4ft. against 76-0ft., and 86-1ft. against | down to half that, viz., 30 Ib. absolute, which would 


84-6ft.; and the energy available is 1,918,600 H.P., 
as compared with 1,890,100 H.P. 
We have already set out some of the reasons which 


| 


} 


show 15 Ib. on the gauge. Then a certain time must 
be allowed before the pressure could be altered any 
more. In the meantime, the excess gas was diffusing 


led the Conference to prefer the Two-Stage Project | out of the body, vid the blood stream and lungs, and, 


in spite of the apparent superiority in certain direc- 
tions of the Single-Stage Project. 


Two further | sure of that remaining was diminishing. 


consequently, the quantity and therefore the pres- 
After a 


advantages which are possessed by the Two-Stage time it was safe to reduce the pressure from 30 lb. 
Project are referred to at the end of the Report. | absolute by one half again, but the calculation of 
They are that (a) it would make available a large block | the time a decompressing man must be left at any 


of power about three years earlier than would be 
possible with a Single-Stage Project ; and (6) it can 
be proceeded with in two independent stages, the 


upper being completed, if desired, before work was | 


begun on the lower. Power could also be secured from 
the upper development to help in the carrying out of 
the lower development without involving the prose- 
cution of works for deep navigation. It is estimated 
that power could be made available from Crysler 


works there was begun. 
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On Friday, September 5th, Sir Ernest Moir, Bart., 
President of Section G, Engineering, delivered his 
presidential address, which we printed in abstract on 
page 273 of our issue of September 12th. 

Atm PRESSURE IN ENGINEERING WORKS. 

Following it there was a long discussion on “ Air 
Pressure Variations Encountered in Engineering 


Works and their Physiological Effects,” which was | 
held in conjunction with Section I, Physiology, the | 


President of which Section, Professor H. 8. Raper, 
F.R.S., took the chair for the occasion. 

The discussion was opened by Captain G. C. C. 
Damant, whose achievement in recovering gold from 
the ‘“ Laurentic ’’ is well known. Captain Damant 
pointed out that the diver using the ordinary form of 
apparatus had to breathe air at a pressure equal to 
the hydrostatic pressure of the depth at which he is 


working, so that a diver at 15 fathoms or a tunneller. 


at 40 lb. perssure are equall¢ threatened with com- 
pressed air illness. He therefore proposed to speak 
in terms of pressure and not fathoms depth. It 


could be taken that the following three postulates | 


concerning compressed air illness were generally 
accepted :—(1) That it is caused by liberation of 
bubbles of gas within the body when a man who has 
been working in a high air pressure is brought to a 
lower one; (2) that the risk of bubble formation 
increases with the height of the air pressure and, up 
to a certain limit, with the length of time the man 
has been exposed to it; and (3) that whatever the 
pressure and exposure, the dangers can be mitigated 
by reducing the air pressure—when the time comes— 
gradually and cautiously. He wished to concentrate 
on this latter point, because for twenty years or more 
our Navy and other navies had decompressed their 
compressed air workers—-i.e., divers—in a way that 
did not seem to have to have been properly tried in 
tunnelling work ashore, though the case for its em- 
ployment seemed strong. In 1905 the Admiralty 
was dissatisfied with the amount of illness that 
resulted from diving at such pressures as 50 lb., 
and was also rather puzzled by the vague and con- 
flicting advice offered by those who had studied 
the subject. It was decided therefore to invite 
Professor J. 8. Haldane to join a committee of naval 
officers in investigating the matter. Professor Haldane 
subsequently evolved an entirely novel theory of the 
way in which decompression should be conducted. 
To test it, a series of experiments on men and goats 
was carried out in London. The test was partly 
financed by Pearsons, Sir John Aird and Son, and 
other large firms interested in compressed air opera- 
tions, and much of his own work had since been in 
the application of the method of decompression which 
had been devised by Dr. Haldane. As an example, 
he said, let us suppose that a man had been working 
all day in air at a pressure of 45 lb. to the square 
inch, and had accumulated in his body all the air it 
was capable of dissolving at that pressure. There 
would be a matter of some 5 or 6 pints of nitrogen 
to be reckoned with. When the time came for the 
man to get out of the air pressure and get home 
alive, how was that pressure to be reduced? The 
problem was to get rid of the dissolved gases in as 
short a time as is consistent with safety. If an 
appropriate “‘ nitrogen extracting stress ’’ was applied 
to the dissolved gases, they would pass out of the 
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one pressure before he could safely be reduced to a 
lower one depended on certain considerations, and 
experience had demonstrated how long the process 
should take. The curve of the Haldane decompression 
theory showed that half adjustment would be effected 
in 75 minutes, 20 per cent. adjustment in 25 minutes, 
and so on, and that curve was the foundation of all 
the calculations. Further, a very complete set of 


a. Sun ; | tables calculated by Haldane for diving, for all pres 
Island within five years after the construction of the | 


sures up to 90 Ib., was available and could be used 
for what were termed partly saturated men, such 
as engineers making short stays in the high-pressure 
section of a tunnel. He and others had used the 
tables for some years in diving work and found them 
safe. The time taken, however, had appeared to him 
to be long, and, as a result of the work done on the 


| ** Laurentic,”’ he had found that the times could be 


| shortened by 30 or 40 per cent. without much danger 





in the case of certain men, but there were specially 
susceptible men who had to be allowed decompression 
times 20 per cent. longer than anyone else. 

Generally speaking, his experience with the 
** Laurentic ”’ satisfied him that the Haldane tables, 
as they stood, could not very well be improved upon. 
The main point in connection with engineering work 
was whether greater pressures than hitherto could be 
resorted to. It was really a question for engineers and 
one of economy,: because from the physiological point 
of view he did not think there were any difficulties 
in the way. Divers using the decompression system 
he had mentioned, had done real work for years at 
60 lb. without finding any unexpected dangers or 
difficulties. In experimental diving, much higher 
pressures had been explored, but only with short 
exposures, whereas tunnellers would have to endure 
long exposures to the compressed air. At the same 
time he expressed the view that engineers would have 
squarely to face the use of longer decompression timps 
than had ever been given to British workmen, and the 
problem was to make those decompressions endurable 


, and possibly to employ the men usefully during some 


part of them. There was, however, danger in fixing 
rigid rules, and he hoped our authorities would wait 
for more evidence before following the example of 
other countries in laying down rigid rules which were 
intended to bind engineers. 

Mr. R. H. Davis, of Messrs. Siebe, Gorman and Co., 
said that to Paul Bert, the eminent French physio- 
logist, was due the credit of being the first to investi- 
gate, in 1878, the cause of compressed air illness, and 
he recommended slow and gradual decompression as 
distinct from the stage method which had been 
mentioned. Bert’s method, which was not always 
successful, was in use until 1907, but since then Dr. 
Haldane’s stage method had been in universal use. 
Using that method, Captain Damant had carried out 
the salvage work on the “ Laurentic ’’ for the recovery 
of five million pounds worth of gold, at a depth of 
130ft. without a single casuality among the divers 
employed. The stage method of decompression had 
been justified, inasmuch as caisson illness in the 
British Navy and in foreign navies—all of which had 
adopted it—was now practically unknown. Just as 
Paul Bert had been the first to study the cause of 
compressed air illness, so he was the first to give pure 
oxygen to animals with the object of accelerating the 
expulsion of the nitrogen after they had been sub- 
jected to high air pressure, the oxygen itself being 
absorbed by the tissues. As the result of later experi- 
ence, Dr. Haldane, since the 1907 report, had con- 
firmed that, used in conjunction with the submersible 
decompression chamber, introduced in 1928 by 
Messrs. Siebe, Gorman—in which the diver could 
breathe pure oxygen and in comparative comfort—the 
present decompression periods could safely be reduced 
to one-half from the 66ft. stage of the compres- 
sion. 

Speaking then of diving apparatus, Mr. Davis 
said that the ideal would be one which, while 
protecting the diver from the external pressure, would 
allow him to breathe air at the normal atmospheric 
pressure and enable him to move freely on the sea 
bottom and in a tideway. A number of metal diving 
armours had been produced in England and abroad 
with the object of fulfilling that condition, and the 
best was that designed by Gall, Neufeldt, and 
Kuhnke. It was stated that the liner “ Egypt,” 
which sank eight years ago off Finistere, with over 
one million pounds worth of gold and other specie 
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on board, had been located by Italian divers with 
this apparatus. These operations would be watched 
with great interest, as would be behaviour of the 
diving apparatus in the strong currents which pre- 
vailed in the vicinity of the wreck. The company 
which was working on the wreck had shown great 
enterprise and determination in face of many diffi- 
culties, and if it succeeded in wresting the gold from 
the “‘ Egypt "—which was lying at a depth of 400ft., 
equal to a pressure of 170 lb. per square inch—it 
would have thoroughly earned and deserved its 
success, for the treasure would have been recovered 
from a depth unprecedented in the annals of marine 
salvage. Referring to the Siebe Gorman submersible 
decompression chamber already mentioned, Mr. 
Davis said that, with the standard diving dress, the 
diver had every freedom of action at the bottom, and 
was able to work in tidal waters up to about 24 knots. 
The immediate need, however, was to increase the 
scope of usefulness of that type of dress by relieving 
the diver of the monotony and tedium of hanging on 
to the shot-rope under water during the long decom- 
pression periods, of the exposure to intense cold, 
especially in the winter, and to strong currents. At 
the same time, by shortening the actual decompres- 
sion time by giving the diver oxygen to breathe during 
the process, it would be possible to extend the safe 
period of useful work on the bottom at great depths. 
The result was the submersible decompression cham- 
ber, which was used in the following manner :—The 
chamber, which was of steel and was cylindrical in 
form, was provided with two doors, one at the top 
for convenient entry and egress of the attendant, 
and the other at the bottom for the entry of the 
ascending diver. It was fitted with electric light, a 
telephone, a clock, pressure and depth gauges, de- 
compression valves, a vacuum flask and oxygen 
breathing apparatus. The chamber, which was 
large enough to enable the diver to perform the 
gymnastic exercises which were an additional help 
in the expulsion of excess of nitrogen, was supplied 
with air at a pressure somewhat in excess of that at 
the depth to which it was submerged, so that when the 
lower door was opened it acted as a diving bell. With 
that system, too, the attendant in the chamber was 
never subjected to a pressure of more than about three 
atmospheres, and that for only a few minutes, so that 
he was always fit to look after the diver. The diver 
was decompressed in comfort in varying stages of 
depth, normally in a total time of 38 minutes, or a 
reduction of about 50 per cent. on the decompression 
time at present generally used. 





Dr. McMaster, who has recently presented a com- 
prehensive report based on observations on the com- 
pressed air workers in connection with the construc- 
tion of the reservoir for the Belfast Corporation in 
the Silent Valley, referred to some of the features 
of that work. The stage method of decompression 
was used and an interesting feature was that, at first, 
the compression air had to be transmitted some dis- 
tance before it reached the point of use. The effect 
of that was to cool and dry the air. Later it was 
found necessary to have the compressors near the 
job, with the result that the air supplied to the men 
was moist, and there were nine cases of compressed 
air illness in ten days, an unusually high proportion, 
as the average had been 1-35 per week previously. 
Thus, humidity had something to do with compressed 
air sickness. On his suggestion, a condenser, through 
which the air was passed, was installed, with the result 
that there was only one case of illness in two weeks. 
That test, of course, was not conclusive, but it raised 
a point which was worthy of investigation. Uniform 
decompression of the men was employed at first, 
but it did not produce satisfactory results, and the 
stage decompression method was adopted. During 
the progress of the work the time of decompression 
as shown by the Haldane tables was reduced without 
any untoward results. 

Professor Sir Leonard Hiil, F.R.S., said that divers 
had often been poisoned by CO,, owing to the fact 
that there used only to be one pump for all depths, 
but that state of affairs had been changed by having 
a number of pumps. In recent Admiralty tests the 
danger from CO, poisoning had been overcome by 
the use of the ingenious apparatus devised by Mr. 
Davis and by having a canister of soda lime connected 
with the helmet of the diver, or with the mouthpiece, 
or both, so that the diver breathed through the soda 
lime, all carbonic acid being thus absorbed. The 
Admiralty had succeeded in increasing the diving 
depth to 344ft. with great success in that way, and 
the need for a number of pumps had been eliminated 
by the use of the soda lime in the manner he had 
mentioned. It had been shown that it was safe to 
breathe oxygen at an absolute pressure of 3 atmos- 
pheres for half an hour, and it was safe to decompress 
rapidly from 300ft. or 400ft. to 66ft. of water pressure, 
because bubbles of nitrogen were prevented from 
forming by the latter pressure. At 66ft. and down- 
wards, during decompression, oxygen was breathed 
and by filling the lungs with oxygen and the diffusion 
of nitrogen from the blood was hastened. Trials 
were being made with that chamber on animals 
giving more prolonged exposures, using partly deoxy- 
genated air for the higher pressures so as to avoid 
any danger of oxygen poisoning. The depth possible 
for submarine work in compressed air could, no doubt, 
be greatly extended by the use of oxygen breathing 


ments were being carried out with the Davis pressure 
chambers at the works of Messrs. Siebe, Gorman, 
in addition to deep-sea diving tests, by the Admiralty 
Diving Committee, and the results would be published 
in due course. So far as the work had proceeded, it 
appeared that there were certain physiological 
effects upon some men which called for further 
investigation. In some cases, at high pressures, 
there was a kind of semi-consciousness and great 
depression, a sort of shell shock effect, but it passed 
off very quickly when the men were decompressed. 
If a 3000 candle-power lamp was lowered into the 
chamber, the effects were not so pronounced. All 
that suggested a need for the greatest care in selecting 
men for diving to these extreme depths. 

Commander Selby mentioned that the Admiralty 
was carrying out some deep diving tests in a certain 
Scottish loch, the men going down 50 fathoms and 
remaining down for half an hour. That, however, 
was less than the 66 fathoms to which the divers 
were going in connection with the “‘ Egypt,”’ but the 
50 fathoms was with a rubber diving dress and was a 
considerable improvement over the usual 35 fathoms 
with this dress. The most interesting point had been 
the semi-loss of consciousness by the men, and it was 
difficult at the moment to give a reason for that. 
One point arising out of these experiments was that 
the decompression times for any batch of men must 
be those suitable for the worst subject among them. 

Dr. J. S. Haldane, F.R.S., said that although Dr. 
McMaster had said he used stage compression on the 
Silent Valley works, it was not full-stage compression 
as devised by himself, although it was quite a good 
method that had been adopted, because, whilst there 
had been a few cases among the men, none had been 
serious. A matter for careful consideration was that 
there was an absolute contradiction between the 
principles of stage decompression as they were laid 
down clearly and fully in the Report of the last 
Admiralty Committee, and the sort of stage decom- 
pression that was carried out according to the tables 
of Mr. Soper. He had not the least hesitation in saying 
that those tables made it appear as if what was 
extremely dangerous was quite safe. The tables 
were based on wrong assumptions from the beginning, 
and they were not based on the principles laid down 
in the last Admiralty report. 

Sir Ernest Moir, referring to the need for pure 
air in compressed air working, said that during his 
work in connection with the Hudson tunnel as far 
back as 1890, he regularly had the air analysed for 


1} parts CO, per thousand. Moreover, by pumping 
3000 to 4000 cubic feet of air per man per hour, he 
eliminated any possibility of CO, poisoning. The 
whole question of CO, in compressed air had been 
thoroughly examined, as also had the question of 
CO, and in his works he had never encountered trouble 


The discussion then closed. 


Tae TREND OF AIRSHIP CONSTRUCTION. 


The meeting of Section G (Engineering) on Monday, 
September 8th, was devoted to a discussion on the 
trend of airship construction, and it is noteworthy 
that the designers of “R100” and “R101” and 
a representative of the Zeppelin Company took part | 
in the proceedings. 

The President of the Section—-Sir Ernest Moir, 
Bart.—-was in the chair, and the first paper was | 
“The Development of Rigid Airship Construction,” 
by Leiut.-Colonel Richmond. This paper is very 
long and does not readily lend itself to abstraction. 
In view of its interest and importance, therefore, 
we propose to deal with it at length in a future 
issue. 

‘“* The Design and Construction of H.M.A. * R 100°” 
was the title of a paper, according to the programme, 
to be presented by Mr. B. N. Wallis, but in actual 
fact, Mr. Wallis had not prepared a paper, but gave 
a lecture of a highly interesting character, from 
which we give some extracts below. 





from that cause. |‘*R100” only had 16. 


of “R100” occurred at about 0-45 of the length 
from the bow, and the block coefficient was about 
the same as that of “* R101,” viz., 0-59. Again, 
the resistance of the bare hull was about the same 
in the two cases, about 0-0068 in the usually recog- 
nised coefficient form. The total resistance coefficient 
| of “R100” was 0-011, the hull contributing some 
|70 per cent. of the total, the engines and control 


cars about 18 per cent., and the fins about 15 per | 


cent. That demonstrated the great importance of 
| studying the effects of the general arrangement of 
| the protuberances on the hull structure. Colonel 
| Richmond had pointed to the great advantage 
gained by careful placing of his machinery cars 
towards the fore part of the ship, whilst in the case 
| of “ R 100,” the attempt had also been made to con- 
|centrate the protuberances towards the rear part 
| of the ship. That meant keeping the other large por- 
| tions of the weight in the structure rather far forward 
| of the maximum diameter in order to balance the 
| weight of the machinery car. It was possible that the 
arrangement on “ R 101” gave a more advantageous 
distribution of the loads as regarded the airship struc- 
|ture itself. The question of the distribution of 
protuberances about the hull structure was, however, 
one of such magnitude and involved such long research 
| that in the time available when the design of ‘“R 100" 
was carried out, it was not possible to go as fully into 
| that side of the question as was evidently desirable. 

| The art in airship construction was to make the 
greatest possible use out of the least possible material. 
The “ Zeppelin" type had stood the test of time in 
a wonderful way, and up to the post-war period all 
| rigid airships built, with one or two minor exceptions, 
had been built on that principle. When “ R 100” 
was started, however, it was felt that some more 
| definite information about the stresses in the hull 
structure was necessary than was possible with our 
somewhat elementary knowledge of the “ Zeppelin ”’ 
| structure, and that an effort should be made to 
simplify the structure to the greatest possible extent. 
The stress work presented in the analysis of a structure 
possessing the very high degree of redundancy of 
the “Zeppelin ”’ airship was at that time, and he 
| thought, possibly, still was, beyond our solution. 
| There was no doubt that the Zeppelin Company, 
|with its great experience, was building the only 
| structure with that degree of redundancy, but in 
| “R100” it was decided that it would be wiser to 
| follow the lead given by the Aeronautical Research 
| Committee and to make an attempt to reduce the 





CO and CO,, and he set the very high standard of | number of members in the hull structure as far as 


possible, so that some more or less agreed estimates 
might be made of the forces in the various parts of 
the structure. In consequence, it was decided to 
build “R100” with far fewer longitudinal and 
transverse frames than had been common in the 
past. ‘“‘ Zeppelins *’ had had 25 or 30 stays, whereas 
That simplification of the 
| hull structure led, unfortunately, to the introduction 
|of a new and difficult problem, viz., the support of 
the outer cover and a great deal had been heard, in 
the case of “ R 100 ” about the difficulties encountered 
with it. The unsupported panels in the case of the 
“* Zeppelins ’’ had an area of from 10 to 13 square 
feet, i.e., the area bounded by a rigid girder, but, 
in the case of “‘ R 100,” the area was 43ft. by 25ft. 
in the largest case. It was obviously impossible to 
leave any form of fabric covering unsupported for 
such an area, and, therefore, the device was adopted 
of pulling the outer cover inwards into a definite 
curve and attaching it to the wiring system inside 
the hull. It was thus hoped to achieve the degree of 
stability desired by opposing two groups of lacing 
cords connecting two systems, and he did not think 
it was too much to say that a considerable degree of 
success had been achieved. The only alternative, 
that of introducing more longitudinal girders, led 
to a complexity which they were not prepared to 
face, and also to a very considerable addition to the 
weight of the hull structure. It was to be hoped 
that the avenue of investigation that had been intro- 
duced by this novel system on “ R 100" would be 
followed up during the actual life of the ship to a 





Mr. Wallis said that the total time taken for the | 
design and construction of “ R 100”—which was | 
begun in the early part of 1924—was practically | 
five years, and that there had been a good deal of | 
criticism regarding the delay in the design and pro- | 
duction of both “R100” and “R101.” Since 
the completion of “ R 100,’ however, he had taken 
the opportunity of going in some detail into the 
corresponding time taken to complete the design and 
construction of new types of heavier-than-airmachines, 
and it was not without interest to note that the usual 
time taken from the inception of the first idea of any 
new design to the time of its adoption either by the 
R.A.F. or Imperial Airways, approximated also to 
five years. It was not always realised that the policy 
of discontinuity which had dogged the airship in 
this country had placed great difficulties in the way 
of designers and constructors, and in 1924 it was 
necessary to re-organise staffs, aerodromes, work- 
shops, and the many details which went to make up 
the construction of a rigid airship. Colonel Richmond 
had dealt at some length in his paper with the 
development of airships on which he himself had 
also worked since 1924, and it was interesting to note 
that by different paths they had both arrived at 





apparatus in the decompression air lock. Experi- 








somewhat similar results. The maximum diameter 





successful conclusion. 

In the matter of material of construction, two 
distinct avenues of investigation had been followed 
by the two designing staffs. Colonel Richmond 
preferring stainless steel, and the Airship Guarantee 


| Company preferring duralumin, and it was interesting 


to note that in the form in which the duralumin 
had been used, viz., helical tubes, they had obtained 
quite the highest degree of efficiency out of the 
material, i.e., the degree of useful stress, that had ever 
been reached. Some of the thicker tubes had given 
a stress of 17} tons per square inch in compression, 
which, in a material possessing an indefinite yield 
point between 18 and 50 tons per square inch, repre- 
sented a very high degree of efficiency. The overall 
efficiency varied, but throughout the whole of the 
ship the average was between 14 and 15 tons per 
square inch. 

An interesting development was now taking place 
in light alloys, viz., the use of the high-tensile alloy. 
Two varieties of that material were coming forward, 
one being made by a Birmingham firm and known 
as B.H.T.A., and the other by a Slough firm and 
known as hyduminium. These alloys gave a yield 
stress of over 20 and in some cases 22 and even 25 
tons per square inch, with a tensile strength of 30 
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tons, and the gain in efficiency of a structure using 
those materials was something of the order of 15 per 
cent. In other words, if those alloys proved satis- 
factory, we should be in a position to save some- 
thing like 15 per cent. in the weight of a structure 
similar to “R100” if it were re-designed to-day. 
The experiments with the materials were being 
followed with great interest, since, if completely 
successful, there was no doubt that they would make 
the light alloy once more a very serious competitor 
of stainless steel. 

Speaking of the construction of the tubes for the 
“R100” structure, Mr. Wallis said that they are 
40ft. to 50ft. long, and that, at first, it was intended 
that they should be made and riveted from strip in 
fully automatic machines. Using short lengths, the 
machines had proved quite satisfactory, but in 
handling long lengths, such as were necessary, an 
unforeseen difficulty arose, viz., that the metal manu- 
facturer, unless he involved great waste of material, 
was unable to produce these long lengths of strip 
which were anything like straight. The consequence 
was that, in a machine designed to deal with per- 
fectly straight strip, it was impossible to get a true 
helix if the strip were not straight, and riveting by 
automatic machine had to be abandoned. A method 
had been devised of blowing the rivets up inside the 
tube pneumatically and closing them with pneu- 
matic machinery, and the total cost of riveting 
60,000ft. run of these tubes with rivets twenty-four 
to the foot was only £850, out of a total cost of a 
contract running into more than £400,000. 

Another feature of the construction was the pro- 
blem of making the girders to an ellipse at the nose 
followed by a circular are at the tail in the case of 
“R101” and “‘R 100,” and that was done by means 
of special jigs and rigid bracing pieces, no difficulty 
being experienced. The accuracy of erection was such 
that the inspectors were unable to get a 1/2000th-inch 
gauge through the junction between the various 

irders, and that was a tribute to the accuracy of 
the workmanship and the system of jigging which 
was employed. The girders of “‘R 100” were allowed 
to run clean through each other, the junction between 
the various girders being effected by members form- 
ing a three-legged spider, having a hole in it through 
which all the bracing wires passed, a special system 
of wiring being employed. The result of this method 
of structure enabled the elimination of practically 
all the secondary stresses. The shear wires and the 
other load transmitting wires actually passed through 
the geometrical centres of both the longitudinal and 
transverse girders, so that no offsets were encoun- 
tered. 

One point arising out of the comparison of “ R 100” 
and the “‘ Graf Zeppelin’ was the shape of the gas 
bags. The change of pressure occurred in a gas bag 
from the bottom upwards. If the bag was 100 per 
cent. full of hydrogen, the bottom being at atmo- 
spheric pressure, then a considerable pressure due 
to the change in density of the hydrogen occurred 
progressively upwards. The result was that a bag 
filled with hydrogen did not tend to take a circular 
shape. Normally, in the Zeppelin type of airship, 
the problem was solved by attaching the gas bag 
wires to a mesh attached to the longitudinal girders, 
but it was not felt that we in this country had suffi- 
cient experience to deal with a mesh of that type. 
An endeavour had therefore been made to provide a 
gas bag mesh which would stand clear of the longi- 
tudinal girders. 

The final point dealt with by Mr. Wallis was the 
provision of passenger’s quarters, which was of some 
importance in comparing the performances of the 
“R100” with the “‘Graf Zeppelin.’’ In the case of 
“R101” accommodation was provided for 100 
passengers, whereas with its far greater experience the 
Zeppelin Company had provided for only twenty 
passengers. On the basis of size, &c., in comparison 
with the “Graf Zeppelin,” “R100” should have 
provided accommodation for thirty persons, and if 
that had been done the saving in volume, in general 
efficiency and in weight would have been very great. 
Actually, accommodation was provided on the 
“R100” for 140 people, including crew, and there 
would have been a saving of something like 12 tons 
if the passenger-carrying capacity had been equi- 
valent to that of the “ Graf Zeppelin.” Again, on 
the “ R 100” the accommodation per passenger was 
over 1000 cubic feet. In an ordinary third-class 
railway coach the figure was 30 cubic feet, and in a 
first-class railway coach it was 70 or 80 cubic feet. 
Imperial Airways laid down a figure of 40 or 45 cubic 
feet per passenger. Probably the accommodation in 
“R101” was as large and possibly larger than in 
“R100,” so that both those airships suffered some 
disadvantage in that respect, owing to our lack of 
experience when the ships were planned. There was, 
concluded Mr. Wallis, still considerable scope for 
research concerning airships, and it was to be hoped 
that the money would be forthcoming for a large 
amount of experimental work on hull structure, 
position of the cars, and propellers, &c., before further 
ships of such size were laid down. In the meantime, 
in spite of some disappointment and admitted mis- 
takes, he felt we could affirm that in view of the 
magnitude of the experiments which had been con- 
ducted, some degree of success had been achieved. 


Herr Direktor W. E. Doerr, speaking with regard 
to the construction of the ‘‘ Graf Zeppelin ”’ airship, 





referred to scepticism with which the “ Zeppelin” 
airships were first received, and after recounting some 
of the experiences, in Germany and this country 
since the first “‘ Zeppelins”’ were constructed, said 
that to-day even those, who at one time thought it 
necessary to regard the airship as a competitor, had 
come to the conclusion that it had justified its exist- 
ence and ought now to have a fair chance. The 
“Graf Zeppelin” had been designed and constructed 
along the tried-out lines of former “ Zeppelin” air- 
ships, improvements being made where past experi- 
ence had shown them to be necessary. At the same 
time, there were limitations by reasons of economy 
and the shed accommodation. Thus the capacity of 
the “Graf Zeppelin ’’ was fixed at 3,700,000 cubic 
feet, the length at 700ft., and the diameter at 95ft. 
If there had been no limitations, the dimensions 
would have been different. Since the ‘ Graf Zeppelin” 
had been constructed, however, a larger shed had 
been built at Friedrichshafen, and the future airship 
would better fulfil the conditions now demanded. 
The construction of the “ Graf Zeppelin’ was the 
usual Zeppelin method of rings made from girders 
of light metal stayed by wires or cables, which were 
assembled to a streamline hollow body or hull by 
means of longitudinal girders of similar construc- 
tion. This hull, in its circumferential planes, was 
again stayed by wires. Through the lower part of the 
hull ran the well-known longitudinal cat-walk, 
which served for stowing away loads and as a means 
of communication between the different parts of the 
ship and between its cars. It ran practically over the 
entire length of the ship and acted as a reinforcing 
girder. For the first time, the airship was provided 
with a second cat-walk which also ran longitudinally, 
but at about two-fifths of the ship’s height, and it 
was connected with the use of gas fuel for the motors, 
which was for the first time introduced into the 
airship. It had made it necessary to provide most 
of the ship’s compartments with an upper lifting gas 
cell and a lower fuel gas cell. It was at the spot where 
both those cells met, when inflated, that the new 
cat-walk was introduced. Funnels for climbing from 
the lower cat-walk to the upper cat-walk were pro- 
vided. 

After some general comments as to the construction 
of the girders and the cover, Herr Doerr pointed out 
that whereas seventeen compartments were pro- 
vided with lifting gas cells, only twelve compart- 
ments had fuel gas cells; also in the compartments 
having fuel gas cells as well as lifting gas cells, 
the latter were so shaped in cross section that the new 
upper longitudinal gangway fitted in between the 
two lower portions hanging down sideways thereof. 
Thus, when inflated, the cross-sectional shape re- 
sembled that of a reversed heart. The fuel gas cells 
were situated below the lifting gas cells, and the 
capacity of the lifting gas cells was so arranged that, 
under normal conditions of flight, they never became 
tight. Nevertheless, all the lifting gas cells were fitted 
with automatic valves. Several of the lifting gas 
cells were also furnished with valves adopted to be 
operated from the control cars. They were situated in 
the upper part of the gas cells, whereas the automatic 
valves were just above the lower gangway. 

The fuel gas cells in capacity and shape formed 
supplements to the lifting gas cells, completing them 
to the capacity of the respective compartment of 
the hull. They were cut wide enough not to become 
tight at all. They had no automatic valves, because 
they bore against the lifting gas cells, and caused the 
automatic valves of those cells to operate, if neces- 
sary. The upper gangway was ventilated from below 
by means of vertical ducts, and there were gas ducts 
for removing the foul air This new upper gangway 
formed a structural element in the hull which had 
made it possible to retain the wire and cable-stayed 
ring instead of introducing the built-up ring con- 
struction as in the case of the latest British airships. 
That had resulted in a considerable simplification in 
the assembly work, and had also given an advantage 
with regard to the weight of the hull. Herr Doerr 
was of opinion, however, that in larger ships the 
built-up ring construction would be necessary, 
although an endeavour would be made to do without 
it in the next “‘Graf Zeppelin,’ which would be 
40 per cent. bigger than the present one. The motors 
on the present “‘Graf Zeppelin’? were Maybach air- 
ship motors, and no other had been used on “ Zeppe- 
lin” airships for twenty years. They had suited 
their purpose admirably. 

Referring in more detail to the important feature 
of the fuel gas plant, Her Doerr said that the idea, 
which was first put into practical operation on the 
“Graf Zeppelin,’ was not new, for in 1865 Paul 
Heenlein suggested the use of a gas engine to draw 
gas from the cells containing the lifting gas, which 
at that time was illuminating gas. Haenlein was the 
owner of a British patent, but owing to its great 
weight—300 lb. per horse-power—the engine was not 
a success. During subsequent work, however, it 
became apparent that the question was of importance 
in using airships having hydrogen as lifting gas and, 
furthermore, that it was vital with airships inflated 
with helium. 

For example, taking an airship like the ‘ Graf 
Zeppelin,” with five motors of 550 H.P. each, 500 kilos. 
of fuel would be consumed every hour when burning 
petrol and when running at highest speed. With 
normal cruising speed the consumption would be 








reduced to 400 kilos. As the ship would be intended 
to run for eighty or even more than one hundred 
hours, the reduction in weight might possibly amount 
to from 30 to 40 metric tons. So considerable an 
amount of free lift could be compensated for only by 
voluntary or forced expulsion of the lifting gas. 
Whilst travelling, part of that free lift could be 
counteracted dynamically, but before landing the 
static equilibrium had substantially to be restored. 
For a long period, continued Herr Doerr, endeavours 
were made, for that purpose, to collect water from 
the exhaust gases of the motors by cooling them 
down. That was successful, and devices for producing 
the effect—so-called water ballast recoverers—would 
work satisfactorily for ten, twelve, or even fifteen 
hours, but as trips of several days were contem- 
plated the devices became unsatisfactory because the 
cooling effect was quickly reduced by soot and other 
obstacles. Other ways had been tried with the same 
object in view, but without much success. In Great 
Britain the idea of Haenlein had been taken up by 
burning the superfluous lifting gas—hydrogen—in 
the motor. Whether or not those experiments had 
proved satisfactory or encouraging he did not know. 
In Germany it had been thought that another way 
was promising. The idea was not to fill the aluminium 
containers with liquid fuel and to provide ship’s 
space corresponding to that weight to be inflated with 
lifting gas, but instead to inflate that space with a 
lifting gas which was also adapted to be consumed in 
the motors under favourable thermal conditions, the 
gas to have a specific gravity approximately equal 
to that of air. Thus the weight of the fuel was prac- 
tically insignificant. The fuel gas, when consumed, 
would be automatically replaced by air which had 
practically the same weight, so that, consequently, 
no change in the static equilibrium would occur. 

This idea, which was adopted in its entirety for the 
first time by Dr. Lempertz, at once raised the question 
of finding a gas to comply with those demands, and 
that proved to be an easier task than was feared. 
Blau gas, for example—so called after the name of its 
inventor—proved very satisfactory. It was also 
found that fuel gases or mixtures of fuel gases having 
a@ specific gravity substantially equal to that of air 
had the advantage that they contained considerably 
more heat units than did the same volume of the usual 
liquid fuel. Imagine, said Herr Doerr, that there 
had been cut out of the lifting gas space the volume 
of 1 cubic metre inflated with hydrogen. That would 
carry 1 kilo. of petrol which contained approximately 
10,000 to 11,000 heat units. If that 1 cubic metre 
of space was inflated with fuel gas, say, Blau gas. 
instead of hydrogen, there would be available from 
14,000 to 16,000 heat units. The advantage was in 
the neighbourhood of 25 per cent., and for the same 
performance that much less fuel was necessary. 
Furthermore, on the world flight of the “ Graf 
Zeppelin” it was proved that for one motor about 
65 kilos. of fuel gas per hour were sufficient instead 
of 75 kilos. of petrol. That low consumption of gas 
fuel as compared with liquid fuel, added Herr Doerr, 
resulted from the fact that the mixture of fuel gas 
with air had a relatively better combustion. The 
practical experience with the “Graf Zeppelin” 
proved its importance. To compare only the weights 
of the kinds of fuel necessary for 1 horse-power, how- 
ever, did not give the right impression. It was neces- 
sary to keep in mind the amount of heat units which 
could be stored within the unit of ship’s space and 
also the consumption of heat units per horse-power. 
In both respects considerable advantages were to be 
obtained by using a fuel gas instead of a liquid fuel. 
For instance, when on its world flight, the “‘ Graf 
Zeppelin,” on the first part from Friedrichshafen to 
East Asia, travelled about five-sixths of the way and 
reached the Ochotski Sea when only about half the 
fuel stored for the entire journey had been consumed. 

Another advantage of the use of fuel gas was that 
it eliminated the constant adjustments of the car- 
buretter which were necessary with liquid fuel when- 
ever the airship altered its flying level or the atmos- 
pheric conditions changed. In general, fuel gas had 
proved so advantageous on the “Graf Zeppelin” 
that it would be given up reluctantly even if a Diesel 
airship motor with satisfactory performance was 
developed and applied to a helium-inflated airship. 
Yet another advantage of the fuel gas was the facilities 
it offered for attendance during flight by reason of the 
greater ease with which the ship could be trimmed 
longitudinally with resultant decrease of strain on the 
hull. 

During the world flight of the ‘‘ Graf Zeppelin ”’ 
it also became apparent that other gas mixtures 
beside Blau gas complied with the demand; for 
example, there was the American gas known as 
Pyrofax, which could be mixed with other gases so 
as to secure the desired specific gravity. There were 
also other gases. An airship in practical service 
would, of course, not be provided only with fuel gas, 
but also with a certain small amount of petrol, which, 
in case of need, would serve as emergency ballast. 
The motors, therefore, were so arranged and adjusted 
that it is possible to change from fuel gas to petrol 
and back again without any special changes, and 
simply by opening the petrol cock and shutting the 
fuel gas valve or vice versd. A certain amount of 
petrol, too, had the advantage that it was possible to 
compensate for the loss in lift which occurred when 
starting with tight lifting gas cells, by consuming that 
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liquid, if that compensation was not partly effected 
in some other manner during the course of the flight. 

In conclusion, Herr Doerr said that they in Germany 
were fully aware that many obstacles had still to be 
overcome, and many an adverse criticism must be 
disposed of before the airship would take the place in 
world transportation to which it is entitled on the 
basis of its technical performance. The most difficult 
obstacles were ill-will and envy, and in order to meet 
them it was essential that all who knew the importance 
and had perceived the possibilities of the develop- 
ment of rigid aiiships should hold together. For that 
reason he regarded the visit of Colonel Richmond to 
Friedrichshafen and the flight of the ‘‘ Graf Zeppelin ’ 
to Cardington as extremely valuable in the interests of 
airship development. If his presence at the British 
Association meeting and the information he had been 
able to give also contributed to that end it would be a 
great pleasure to him. 

The President said that the suggestion made by 
Herr Doerr of the use of fuel gas instead of liquid fuel 
opened up new prospects altogether, for it might be 
possible to have a gas container in the nature of a 
rubber tire and thus do away altogether with a metallic 
structure for that purpose. 

Professor R. V. Southwell said that despite the 
comments of self-constituted critics, he maintained 
that the policy we had followed in this country of 
designing from first principles was correct, and, more- 
over, that it had resulted in some very beautiful 
designs. Herr Doerr had pointed out that the stiff- 
ring design which had been evolved in this country 
would be necessary for the larger airships. At the 
same time he agreed with the suggestion in Colonel 
Richmond's paper that the time had come when we 
should be able to proceed on standard engineering 
principles. We did not want to proceed now by a 
succession of new brain waves with regard to shapes 
and general designs, such as elliptical shapes, or shapes 
with the air screws in the tail and all the other possi- 
bilities that had occurred to enthusiasts. We should 
now develop slowly from the types that have been 
evolved and on the basis of the information that had 
been accumulated towards greater economy and 
durability. If we had money to spend on exper:ments, 
it should be spent mainly in what he called operational 
directions, involving the erection of new masts and 
so on. Much of what Herr Doerr had said was new 
to him, and it was difficult to criticise his paper on the 
technical side off-hand. There were two points of 
a general character which were important, however. 
One was that we must not expect too soon a satisfac- 
tory theory of head resistance. We might find in 
the wind tunnel a technique which would enable 
us, by making the air turbulent in some manner, 
to predict the resistance of the full-scale ship with 
an accuracy which might prove on trial to be satis- 
factory; but he thought that our methods would 
always be empirical and that it would be a long time 
before the theory of head resistance became clear. 
He had just come back from an International Con- 
ference on applied mechanics at Stockholm, and the 
real zest and enthusiasm was in the section which 
dealt precisely with the problem of fluid stability 
and head resistance. At the moment it was clear 
that the scientists were busily engaged in destroying 
the other man’s theory, but they found it peculiarly 
difficult to construct a more satisfactory theory of 
their own. The other point was as regards the use 
of helium. Personally, he had always been whole- 
heartedly for hydrogen, but Colonel Richmond 
seemed to be going over slowly to helium. The fact 
was that if the gas in “ R101” were changed from 
hydrogen to helium, there would at once be thrown 
away 11 tons of lift. That was the price which would 
have to be paid for taking that step apart from the 
fact that helium cost something like £5 per 1000 cubic 
feet. Would there ever be a time when we could pay 
that ? He had discussed that question with American 
experts in Stockholm, and had asked them whether, 
in the event of war, they would not decide to go over 
to hydrogen. One American expert said that they 
undoubtedly would. There were many things that 
could be done with that 11 tons lift in the way of 
increased speed and otherwise, and he did not believe 
that the dangers of hydrogen were so great that it 
was worth while losing that 11 tons lift to cure it. 

Commander Cave-Brown-Cave, after referring to 
the fact that airship designers in this country and 
Germany were at the meeting, said that a great deal 
of airship work was being done in America. At present 
the German type of construction had been adopted, 
although the Americans were also going ahead on 
their own account. He felt extremely grateful to 
Herr Doerr for the information he had given with 
regard to gas fuel. In our own case we had thought 
it worth while to spend a large amount of effort in 
getting rid of petrol and in using heavy oil, because 
that contributed so enormously to the safety of the 
airship. Incidentally, it had been found that the 
use of oil improved the performance. The actual 
weight of the engine, plus 50 hours’ fuel, was less, 
even with the present abnormally heavy engines, 
than it was in the case of the petrol engine. Herr 
Doerr contemplated airships on the basis of 80 or 
100 hours’ performance, and in that case the advantage 
of heavy oil was more pronounced. The comparison 
between petrol and gas fuel given by Herr Doerr 
showed a gain of about 25 per cent. in favour of gas 


to heavy oil there was at least an equal gain, because 
the economy of the heavy-oil engine was so greatly 
superior to that of the petrol engine. That gain was 
obtained at the loads and speeds at which the airship 
generally cruised. Herr Doerr had said that one of 
the advantages of fuel gas was that the ship remained 
automatically in equilibrium as the fuel was burned. 
It had been suggested that we should use heavy fuel 
oil and then burn the hydrogen gas that had become 
available through the consumption of that fuel oil. 
If that were done, he believed, it would be found 
that a great deal of energy would be derived from 
the hydrogen that was otherwise wasted. From that 
point of view, whilst the heavy fuel engine and fuel 
gas were on about a par as regards advantage over 
petrol, it would be found that heavy fuel oil, plus 
hydrogen as an auxiliary fuel, was considerably better. 
That was a comparison that had been made with the 
information available. He would like Herr Doerr’s 
opinion on that point. One additional advantage 
of hydrogen burning was that with airships in the 
tropics it was not desired that the ship should remain 
automatically in equilibrium, because the lift varied 
considerably according to the external atmospheric 
conditions. If, therefore, the machinery was such 
that it was possible to burn either heavy oil or a large 
proportion of hydrogen, they had at hand a means of 
varying the buoyancy of the ship very rapidly, which 
was essential from the operating point of view. A 
point that had not been referred to was the remarkable 
silence in airships, particularly with compression 
ignition engines. He was not sure what that silence 
was due to. It might be due to the fact that the 
gases were released at a considerably lower pressure 
than in the case of petrol engines, but the silence in 
the passenger accommodation of “R101” was 
remarkable by comparison with the noise in an aero- 
plane. As regarded helium, he could not infagine 
the circumstances in which an airship captain about 
to leave the tower, would say “‘ Yes ”’ if he were asked 
whether he would like the hydrogen taken out of the 
ship and replaced by helium and at the same time he 
had to give up 11 tons of lift. More and more lift 
was always wanted, and an extraordinarily good 
case would have to be made out for helium before 
practical flying people would prefer that gas, with 
such an enormous loss of lift. The case for helium 
was based on the argument that every combustible 
should be removed from the airship, but even with 
fuel gas all the danger would not be removed. On 
the whole, therefore, he felt the use of helium would 
be a retrograde step. Perhaps there was some other 
subtle advantage he had not yet appreciated. 

Mr. N. R. Pye (Air Ministry) said that the question 
of airships could be regarded from the technical point 
of view, from the economical point of view, and what 
might be termed the House of Commons’ point of 
view, which latter discussed the question of whether 
it was justifiable to spend any more of the tax- 
payers’ money on experimental airships. Whatever 
might be said from the latter point of view, however, 
there was little doubt that experimental work of 
that character re-acted upon the industries of the 
country in many beneficial ways, even if it did not 
bring directly with it a great deal of employment. 
The point was that the information gained in the 
course of experimental work such as that done on 
airships, was being put to use by manufacturers in 
many other directions. For instance, the skill that 
had been put into the light Diesel engine for airship 
purposes had not been confined, in its application, 
to airship purposes. In the same way the manufac- 
turers of the light alloys and metal for airship con- 
struction were making good use in many ways of 
the information they had gained from the work carried 
out on airships. In that, way the airship work in 
this country had given a stimulus to every one 
of the establishments concerned in the manufacture 
of the materials required and that had made them 
better equipped to deal with their general business. 

Lieut.-Colonel Richmond, replying to the discussion, 
said that he was sorry to appear to be the sole 
advocate of helium, but, actually, he hated the stuff. 
Technically, he hoped he would never be called upon 
to design an airship to carry it, but technical people 
must remember that there was a point of view outside 
their ken. He had been assured by those competent 
to know, that the airship was getting so safe and so 
comfortable that if only it were filled with helium 
nobody would travel by any other means whatever, 
and that many millions sterling would be forthcoming 
forthem. He entirely agreed with Professor Southwell 
on the question of head resistance and as to silence. 
There were the remarkable reflecting properties of 
the hydrogen bags, which really formed a sort of lens 
to the sun. He suggested that that had something 
to do with the absence of noise. He was also a great 
believer in burning gaseous fuel, but at the same time 
he believed that by burning a combination of heavy 
oil and gas in a Diesel engine advantages would be 
obtained far greater than could be obtained in any 
other way. 

Mr. Wallis, in the course of some remarks in reply 
to the discussion, said that we had been working for 
many years with a view to improving the safety of air- 
ships, and, in his view, a reversion to gaseous fuel, 
though protected by helium, would be a retrograde 
step and would practically nullify all the good work 
done by Commander Cave-Brown-Cave and Colonel 


Diesel engine. As to burning a combination of 
hydrogen and heavy oil, some experiments were 
carried out in 1923 and 1924 with a hydrogen-paraffin 
burning engine. The Air Ministry had, some years 
ago, taken up the experimental engine, which was 
giving good results, and he looked forward to a paper 
describing something of what had been done in that 
direction as soon as Commander Cave-Brown-Cave 
was in a position to present one. As regarded the. 
technical use of information obtained in such work 
as airship construction, mentioned by Mr. Pye, an 
instance was that during the past few months it had 
been possible to show a saving in the primary struc- 
tural weight of heavier-than-air craft of 50 per cent. 
in consequence of the use of the technique which had 
been developed primarily for use in airships. He knew 
that all European authorities using large aeroplanes 
were looking with intense anticipation to the successful 
completion of the experiments with the light Diesel 
engine which would be applicable to both branches of 
aircraft. 

Herr Direktor Doerr, in the final speech in the dis- 
cussion, said that he also would like to have the Diesel 
engine, though it would mean the abandonment 
of fuel gas. But he was afraid that the light Diesel 
engine would not be forthcoming within the next 
eight or ten years, and for that reason it was intended 
to adhere to the fuel gas scheme for the next 
‘“* Zeppelin.”’ As regarded helium, he had suggested, 
some years ago, the use of helium gas for lifting and 
Diesel engines for driving, but we had not reached 
that point yet. The reason why we might be com- 
pelled to use helium would not be because of the 
opinion of the experts, but because of public opinion, 
and the same thing applied in the United States. At 
the same time, when experts in Europe said that it 
was not necessary to use helium, the Americans 
might be expected to smile for the reason that we 
here had not the helium to use. It would be quite 
a different matter if we in Europe did have helium. 
The loss of 11 tons lift would be a serious thing, but, 
on the other hand, it was necessary to look at the 
problem from the point of view of a means of trans- 
portation. As long as the airship was used as a means 
to transport mails and not human beings, we might 
adhere to hydrogen. In Germany, they had been 
working with hydrogen for 30 years, and, whilst 
there had been some losses, nobody could say that 
they could be attributed to the use of hydrogen. 
The point was that in Germany they knew how 
to handle hydrogen, and that was the secret of safety 
with it. It must not be placed in the hands of 
unskilled people. With proper care there was no 
special danger about it compared with helium. 

On the motion of the President, a cordial vote vf 
thanks was then passed to those who had taken 
part in the discussion and the meeting closed. 


(To be continued.) 








The Iron and Steel Institute. 
AUTUMN MEETING IN PRAGUE 
No. 1. 


THe Autumn Meeting of the Lron and Steel Institute 
opened on the morning of Monday, September 15th, 
at the House of the Society of Czechoslovak Engi- 
neers (Spolek Ceskoslovenskych Inzenyru, known 
better by the abbreviation 8.1.A.) at Prague, when 
close on 250 members, ladies and visitors attended the 
opening session and received a formal welcome from 
the Czechoslovakian Government, the Lord Mayor of 
Prague, and the executive of the influential executive 
committee which had extended the original invitation 
to the Institute to visit Prague, and had undertaken 
to make the necessary arrangements. 

Of those who attended the meeting, the main party, 
consisting of nearly 150 members and ladies, had 
journeyed from London on the afternoon of Saturday, 
September 13th, vid Ostend, Brussels, Aix, Niirnburg, 
and Cheb. For the section of the journey from Ostend 
to Niirnburg, the ordinary Orient Express had been 
duplicated, one train being reserved exclusively for 
the party. At Cheb the visitors were met by a delega- 
tion of their hosts, including Ing. Dr. Vladislar 
Sykora, the managing director of the Prague Iron and 
Steel Works Company (chairman); Ing. Bedrich 
Rosenbaum, the Director of the Czechoslovak 
Standards Association (Vice-chairman); and other 
members of the Committee. The Institute party 
itself was headed by the President, Professor Henry 
Louis, ‘Mr. F. W. Harbord (Past-president), Mr. 
John Craig, Mr. William Simons, and Mr. Alfred 
Hutchinson (Vice-presidents), and Messrs. James 
Henderson, Dr. W. H. Hatfield, and Sir William Larke 
(members of Council). Mr. Eugéne Schneider (Past- 
president) joined the Institute party at Prague, and 
Mr. A. de Churruca (hon. Vice-president) was also 
present. A number of distinguished metallurgists 
from other countries also attended the meeting. 

The proceedings commenced in the Hall of the 8.1.A. 
at 10 a.m., with Dr. Ing. Sykora in the chair. In 
greeting the visitors he expressed the pleasure it 
afforded his colleagues and himself and the honour it 
reflected on his country to entertain the members of 
an Institute so important and contributing so greatly 
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which was visiting Prague for the first time in its 
corporate capacity.* He recorded the help the 
Reception Committee had received from H.E. Mr. 
Joseph Addison, C.M.G., his Britannic Majesty's 
Minister in Prague, in tho early stages of organising 
the arrangements, and he thanked Mr. Eugéne 
Schneider for having in the first instance suggested 
that an invitation should be extended to the Institute 
to hold that meeting in Czechoslovakia. He hoped 
the meeting would be a great success, and that the 
members would on its conclusion carry away happy 
recollections of their visit. 

His Excellency Dr. Josef Matousek, Minister of 
Commerce, Industry and Trade, and Patron of the 
General Reception Committee, who spoke in Czechish, 
but subsequently repeated his speech in French, said 
the work the Institute had done since its foundation 
had been of supreme importance to every aspect of 
the iron and steel industries, and had benefited the 
technology of manufacture as well as the metal- 
lurgical science of the materials—cast iron, mild 
steel, and modern alloys—to the investigation of the 
nature of which it was devoted. He was glad to recall 
that Mr. Schneider, with whom his own relations and 
those of his country had always been most cordial, 
had received from the Institute its highest honour, 
the award of the Bessemer Medal. Of the many 
industrial interests Czechoslovakia possessed, the 
visitors would see several of their finest iron, steel, 
and engineering works, which, he believed, they would 
find of great interest. ; 

Dr. Karel Baxa, the Lord Mayor of Prague, also 
spoke first in Czechish and later in French. He said 
that on behalf of the Municipality of his city he 
bade those present a warm welcome. They would 
be able, he thought, to show them many things, 
and, not least, how Czechoslovakia had recovered 
since the Great War. It was marching towards 
harmony and co-operation, and all classes of 
the country were going hand-in-hand. His country- 
men had admired British culture for years, and their 
relations with Great Britain would, he hoped, be 
further strengthened as the result of the present 
visit by the bonds of an even closer sympathy between 
their two countries. 

Dr. Ing. Adolf Sonnenschein, managing director 
of the Vitkovice Mines, Steel and Iron Works Cor- 
poration, likewise welcomed the Institute to Prague. 
He had had close relations with Great Britain, having 
been for five years connected with a British works. 
The visit the members of the Iron and Steel Institute 
were paying Czechoslovakia would be no mere holiday 
jaunt, or “spree.’’ They were there to ascertain 
just what the country was doing, both in respect 
of the quantity and quality of its products. It was 
under certain handicaps; raw materials had to 
come from long distances ; exports had, similarly, 
a long way to travel. The country could only con- 
sume part of its manufactures; it had to look to 
friendly trade relations with other countries and 
dominions to dispose of its products. 

Professor Louis responded on behalf of the Institute. 
It was, he said, the first time many of its members 
had visited Prague, and the cordiality which was being 
extended to them made them feel they were at home. 
They, and their hosts, were working for the same 
objects and had the same ends. They would appre- 
ciate better, after their visit, the particular road 
and the methods Czechoslovakia was pursuing. 

Dr. Sykora then vacated the chair, which was then 
taken by Professor Louis, who announced that 
Mr. Cyrus Braby and another member had been 
appointed scrutineers of the ballot for the election 
of candidates for membership. On the conclusion 
of the scrutiny, it was announced that all the candi- 
dates had been duly elected. 

Professor Louis made the further announcement 
that the Council, at its meeting that morning, had 
unanimously elected Dr. Ing. Sykora an Honorary 
Vice-president of the Institution. The announcement 
was received with applause. 

The paper by Dr. A. Kriz on ** The Heterogeneity 
of an Ingot made by the Harmet Process,” was then 
read in abstract by the author. 


THE HARMET PROCESS. 


This paper is a report on the heterogeneity of a nickel- 
chromium-molybdenum steel ingot made at the steel plant of 
the Skoda Works at Pizen, Czechoslovakia, by the Harmet 
method. That process is based upon the wire drawing of steel 
during solidification in the ingot mould described in the Journal 
of the Iron and Steel Institute, No. II., 1926. In the installa- 
tion at the steel plant of the Skoda Works at Pizen the inner 
section of the ingot mould is octagonal, with either plane or 
convex faces. The lower part of the ingot mould up to a height 
of from 900 mm. to 1200 mm. (35-4in. to 47-2in.), according to 
the size of the mould, has walls perpendicular to the base, the 
remaining part being conical. The taper is about 0 -4in. per foot. 
The diameter at the base is from 1050 mm. to 1450 mm. (41 - 4in. 
to 57-lin.). The height of the ingot mould is from 4270 mm. to 
5540 mm. (167-8in. to 219-0in.), and the compressed ingots 
weigh from 12 up to 45 tons. 

The bottom plate of the mould fits freely into the lower 
cylindrical section of the mould, and can be moved upwards, 
or lowered, by means of a ram of a vertical hydraulic press with 
# plunger 1270 mm. (50in.) in diameter. The upper section of 
the mould allows a top plate connected with the plunger of the 
upper press to be freely lowered. The latter plunger is 670 mm. 
(26-4in.) in diameter. 

The ingot mould is mounted on a solidly constructed bogie, 
through which passes the lower vertical ram. The bottom plate 
of the mould rests on the ram. After the casting of an ingot, 


* A large party of members, however, visited "Prague 
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the mould is placed under the press. During compression, the 
maximum pressure on the plunger of the lower cylinder that is 
attained is 790 atm.; that on the plunger of the — cylinder 
is kept at 50 atm. The working pressure is produ by a three- 
piston hydraulic pump driven by an electric 50 H.P. motor, the 
pump being combined with an accumulator. During com- 
pression, the bottom plate moves upwards in the cylindrical 
part of the mould and forces the solidifying ingot into the 
tapered part of the mould. The top plate serves at the same time 
to exercise a counter-pressure and to resist the formation of a 
“head.” The side pressure that is exerted during the forcing 
of the ingot into the conical part performs the wire-drawing of 
the ingot. The compression bemg completed, the ingot is stripped 
by means of the upper plunger. The compression lasts, in accord- 
ance with the size of ingot, from four to seven hours. 

The casting temperature and the rate of teeming at the Skoda 
Works comply with the values normally used for the ordinary 
kinds of ingots. Compression is commenced from 15 to 60 min. 
after the end of teeming. This period depends upon the size of 
the ingot, its casting temperature, and its rate of pouring. The 
larger the ingot, the higher the casting temperature, and the 
higher the rate of pouring, the longer is the period of waiting. 
Cooling of the mould by water is commenced as soon as the 
teeming is finished, water being delivered at the upper portion 
of the mould and trickling down the hoops which encircle it. 

Production Data of an Ingot Investigated.—The steel was made 
in an acid open-hearth furnace of 35 tons capacity. The charge 
was made up of : 

9,100 kilos. Swedish pig. 
26,130 = ,, steel scrap with 1-5 per cent. of nickel. 


345 nickel. 

340 ferro-manganese. 
85 ferro-chromium. 
120 ferro-molybdenum. 


The time from the melting down of the charge to its tapping 
was 7 hours. The procedure of the whole process was normal. 

The chemical composition of the cast was determined by the 
analysis of a bar forged from the middle portion of a small test 
ingot of a total weight of approximately 7 kilos. The following 
was the analysis : 


Per cent. Per cent. 


Carbon 0-31 Sulphur 0-022 
Manganese . . 0-55 Nickel . . 2-09 
Silicon 0-18 Chromium 0-41 
Phosphorus 0-028 Molybdenum 0-26 


The period of casting lasted altogether 40 min., the average 
pouring rate being 0-835 tons per minute. The ingot weighed 
33-409 kilos. 

The compression was commenced 35 min. after the end of 


teeming. During that period of waiting the mould was cooled 
by water. The cooling required 5 cubic metres (1100 gallons) 
of water. After that, the compression was commenced, lasting 


in all 7 hours. The maximum final pressure was 550 kilos. per 
square centimetre (8000 Ib. per square inch). The total amount 
of cooling water used was 55-7 cubic metres (12,260 gallons). 

After being stripped, the ingot was placed in a previously 
heated annealing furnace, which was so fired that the tempera- 
ture of the whole ingot would be uniform at 800 deg. Cent. 
(1480 deg. Fah.). Finally, the ingot was left in the furnace to 
cool down slowly. 

Procedure of Investigating the Ingot.—The ingot was cut along 
its longitudinal axis and the middle lines of opposite faces. 
A sulphur print of the section was then taken. After being re- 

ound, the section was etched for primary crystallisation and 

ally samples for chemical analysis in the form of drillings and 
of solid pieces were drilled out. The section showed the ingot 
to be quite free from pipe. 

Etching showed that the chill layer is about 15 mm. (0-59in.) 
wide. 

By “ columnar crystals *’ are denoted those crystals in which 
one dimension considerably predominates. he “ granular 
crystals” are those whose sections are more or less equiaxial 
polygons. In the middle of the bottom near the cooling plate the 
thickness of the columnar zone is only 80 mm. (3-1l5in.). It 
increases towards the lateral faces of the ingot, so that in the 
outer half of the radius of the base it amounts to 150 mm. 
(5-90in.). The thickness of the columnar zone at the lateral 
sides of the ingot is about 180 mm. (7-09in.). This thickness of 
the columnar zone remains the same half-way up the ingot. In 
the upper half of the ingot it increases towards the head from 
300 mm. to 360 mm. (11-8in. to 14-2in.). At the bottom and 
the top the orientation of the crystals is perpendicular to the 
edge. At the walls of the mould the crystals are inclined up- 
wards, forming with them an angle of from 77 deg. to 66 deg. 
The angle decreases towards the head of the ingot. 

Some columnar zones have a layer of granular crystals within 
them. The columnar crystals at the bottom have a sectional 
area of from 18 to 25 square millimetres (0-028 to 0-039 square 
inch); the columnar grains of the outer layer at the lateral 
edges have a sectional area of about 220 square millimetres 
(0-341 square inch). In the upper half the crystals of the inner 
layer along the side are 590 square millimetres (0-914 square inch) 
in sectional area. 

The largest columnar crystals are the vertical crystals at the 
head, their sectional area being on an average 1100 square 
millimetres (1-705 square inch). The smallest granular crystals 
are at the bottom in the layer in proximity to the layer of 
columnar crystals. Their sectional area is 6 square millimetres 
(0-009 square inch). Another zone of small granular crystals 
lies along the axis in the second quarter of the ingot height, 
their sectional area being 10 square millimetres (0-016 square 
inch). The remaining zones of granular crystals are composed 
of crystals varying in size from 60 to 220 square millimetres 
(0-093 to 0-341 square inch). The largest are in the uppermost 
quarter of the ingot height. 

Chemical Composition.—The axial section was drilled for 
samples for chemical analysis. Altogether, eighty-nine samples 
were anaylsed. The results obtained are shown in the Table I. :— 


Taste I. 
Average Lowest Highest 
Element. value. value. value. 
Per cent. Percent. Per cent. 
Carbon .. . ; . O30. 0:27 .. 0-43 
Manganese .. .. . 0-55 .. 0-53 0-58 
Silicon .. : .. O17 .. 0-16 0-20 
Phosphorus .. : 0-031 . 0-026 0-058 
Sulphur . : . 0-019 .. 0-017 0-037 
Nickel erate | lL 2-09 
Chromium ce +s oo Se 2+, 0-43 
Molybdenum vs . 0-25 0-23 0-27 


With regard to the distribution of individual elements which 
show strong segregation, a minimum of phosphorus and sulphur 
is to be seen at the axis of the ingot. The position of these 
minimum segregations, however, appears nearer the bottom of 
the ingot than it does in the case of ingots cast in the usual 
manner. A clear maximum of carbon, phosphorus, and sulphur 
is found at the positions of the characteristic sulphur segrega- 
tion under the head. 


Dr. W. H. Hatfield (member of Council), in opening 
the discussion, said the Committee of the Iron and 
Steel Institute on the Heterogeneity of Steel Ingots 
would be grateful to Dr. Kriz for his paper. When 
that Committee, of which he (Dr. Hatfield) had the 
honour of being chairman, presented its first report, 
it was asked if it had any data as to the effect of 





followed the holding of the autumn meeting of the Iron and 
Steel Institute at Vienna, in 1907.—Ep. Tue E. 


pressure on the structure of steel ingots. At that 





time there was practically none. Although a great 
many manufacturers had from 1905 to 1908 installed 
the Harmet process at their works, there was not, 
at the time of his Committee’s report, any plant of 
that kind left in operation. The Committee was, 
therefore, unable to study a large ingot cast by the 
Harmet process, but the firm with which he (Dr. 
Hatfield) was connected had thereupon stepped into 
the breach. In view of what Dr. Kriz had said in 
his paper, it was to be admitted that there was some- 
thing very concrete in the sulphur print he was 
exhibiting at the meeting, especially when the size 
and the difficulty of taking such a sulphur print 
were taken into consideration. The Committee 
had had in mind the question; Did great pressure, 
applied during freezing, diminish the differential 
freezing process ? Was it modified and did it affect 
segregation ? Pressure deformed the ingot-—put 
work on it—-and that was shown by the alteration 
of the structure. The whole question was one of 
very great importance, and ingots of from 100 to 
150 tons in weight were wanted. At the Atlas Works, 
Sheffield, a 6000-ton press was installed in about 
1906, but it was found that its limitation was a 
30-ton ingot. Presumably, Dr. Kriz had used an 
ingot of about 40 tons weight. Referring to the 
sulphur print, Dr. Hatfield pointed out that the 
Harmet process required that an ingot should be 
cast small end up. British practice preferred the 
large end up and regarded the reverse method as 
bad. He (Dr. Hatfield) rather suspected that at 
Skoda the practice would tend to cause internal 
stress, leading to transverse clinkering. If pressure 
were applied when the ingot was still very hot in 
the mould, the result might be good, but if the ingot 
were left for as long as was described in the paper, 
the effect of chilling would need to be taken into 
account. The chill would in the circumstances be, 
he estimated, something like Tin. thick. Dr. Kriz 
said in his paper that pressure was commenced 
35 minutes after teeming. In Great Britain, when 
the process was employed, pressure used to be applied 
at once. 

Dr. R. Vondracek said the author was to be con- 
gratulated; whenever he (the speaker) visited Skoda 
there were always interesting facts available, although 
hitherto very few had been published. He thought it 
was all to the good that Skoda was now liberating 
some of the interesting data it possessed. As regards 
the published results in the paper, he (Dr. Vondracek) 
wondered if similar effects could be produced with 
plain carbon steels. The sulphur print etchings were 
proof of a high degree of metallurgical art. The 
primary crystals were shown developed with such 
marked contrasts as were hardly met with before. 
He (Professor Vondracek) wondered if similar effects 
could be obtained on pure carbon steels, so that the 
method could be applied generally. The results 
agreed with those of the two reports of the Com- 
mittee on Heterogeneity. It could be seen, once 
again, that the binary alloys, which had the liquidus 
and the solidus close to each other, showed no ten- 
dency to an increase in the degree of segregation. 
As to the dendrites, there was, of course, nothing sur- 
prising in the statement that their axes coincided with 
the axes of columnar crystals because the dendrites 
formed the internal structure of the crystals. Since the 
granular crystals had no preferential orientat ion, the 
axes of their dendrites must also be arranged at 
random. Nevertheless, it might be interesting te 
know whether there were any change in the orienta- 
tion of the dendrites owing to the wire-drawing of the 
steel during solidification. The developing of the 
dendritic structure on the same test piece would 
perhaps be of some value. 

Professor Bradley Stoughton (Bethlehem, Pa., 
U.S.A.) said the direction practice had taken in the 
United States resembled that in Great Britain. In 
America presses used to be used, but they had been 
given up. The last press—a Harmet press—had been 
dismantled a year or so ago. In Great Britain much 
attention had been devoted to speed of pouring, but 
Dr. Kriz had showed that that was a mistake, and 
better results were obtained in tensile and impact 
tests from pressed ingots. He (Professor Stoughton) 
had spent two days at Skoda and had been impressed 
by the high quality of the steel made there. The 
large ingots were of a kind they were unable to produce 
in the United States. The Skoda people had visited 
the States to learn about American practice. As a 
matter of fact, they had imparted more information 
than they had carried away, particularly as to making 
sulphur prints, and the manufacture of large ingots 
without inclusions. He hoped the paper would be 
taken to heart in America. 


Mr. C. H. Ridsdale quoted some analyses which 
had been made in 1925 from a bloom rolled from an 
ingot which had been pressed by the Harmet process. 
It was wanted for making steel analysis standards 
and had therefore to be specially homogeneous. From 
the cut-up bloom a number of sulphur prints were 
made, which compared quite well with those given in 
Dr. Kriz’s paper. The difference in the analytical 
results from drillings taken from the top and from the 
bottom were, on an average, lower than the exper!- 
mental errors allowable as between the ten different 
chemists who had analysed the drillings. The ingot 
from which the bloom had been cut was probably not 
less than 10 tons in weight. 
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Dr. A. McCance said the sulphur prints showed 
extraordinary skill in technique. Their most notice- 
able feature was the absence of segregation at the 
bottom. On the whole, he wondered whether, bearing 
in mind the difference in the mode of pouring, to 
which Dr. Hatfield had referred, and other considera- 
tions, the disadvantages of the process described 
would not, on the whole, outweigh the advantages 
to be derived from its adoption. 

Mr. G. Wesley Austin said he thought there were 
three points in Dr. Kriz’s paper which emphasised 
themselves: the remarkable uniformity of grain size 
in the ingot ; the uniformity of composition, as shown 
by the analysis; and the question whether in the 
analyses there was any indication of deoxidation 
bemg present. 

(To be continued.) 








Letters to the Editor. 


We do not hold ourselves re ip bl. for the pini of our 
corr -) 








“ DALMUIR.” 


Sin,—l have read with not a little interest your leader 
under the above heading, but regret very much to see that 
you felt it perhaps pertinent to close your remarks where 
the economic aspect of the action commences. 

Engineers and shipbuilders alike seem always to avoid 
what is now becoming an essential in their life, viz., 

economic urges,’’ and it is to be regretted that you did 
not find it convenient to prophesy the economic results 
that are to be expected from the closing down of already 
moribund yards. 

It would appear that the action is inspired by the hope 
that internal competition will be lessened by the removal 
of these unwanted establishments. This might be quite 
satisfactory if the internal circumstances only had to be 
reckoned with; but, unfortunately, we know foreign 
competition has played a large part in making these yards 
moribund, and it seems futile that half measures should be 
applied to a disease which is serious in the extreme. To 
jettison the moribund and not to quicken the living is 
surely a half measure ; indeed, it might seem even better 
to have devoted attention to the more virile of the living, 
leaving the already dead to look after themselves. It 
seemns impossible to gainsay that the withdrawal of the 
competition which these yards were capable of would have 
little or no effect ultimately on the well-being of the 
remainder, accepting that originally there was insufficient 
work to go round and prices were debased in consequence. 

To reduce the yards so that the quantity of work is 
sufficient will result in nothing but an elevation of the 
internal prices on account of the lessened competition, and 
a drifting of more and more orders into the hands of the 
foreigner. Logically, then, the better yards should instead 
be improved, management should be more intense with a 
view to following the economic urge and allowing the fitter 
but let the dead take care of itself. 
September 17th 


to survive ; 
VISTA. 








Derailments of Express Locomotives 


By a coincidence the Ministry of Transport had occasion 
in January last to inquire into the derailment of the engines 
of two express passenger trains. Both events were investi- 
gated by Lieut.-Colonel Anderson, whose consequent 
reports were simultaneously issued on Friday, September 
12th. The trains concerned, by another coincidence, were 
the most important of the respective companies; one 
was the down “ Midday Scot" of the London, Midland 
and Scottish, and the other was the up “‘Golden Arrow” 
of the Southern. The leading coupled wheels of the engine 
of the former train left the rails at Weaver Junction on 
January 14th, and the leading and intermediate coupled 
wheels of the Southern engine were derailed at Kent 
House Station on the 23rd. A remarkable feature of that 
accident was that the intermediate wheels re-railed them- 
selves at a crossing a few feet further on and the leading 
coupled wheels regained the road at a trailing connection 
881 yards further on, and the train continued its journey 
to Victoria without the driver being aware that anything 
untoward had happened. No other wheels in the Scottish 
train left the rails and in neither case were there any 
personal injuries. The L.M.S. was “ No. 6131, Planet,” 
of the 4-6-0 type, and the three-cylinder single ‘‘ Royal 
Scot ” cless. It weighed, with the six-wheeled tender, in 
working order 127 tons 12 ewt., and had run 124,162 miles 
since it was built, but that date is not given in the report. 
The wheels had been turned and axle-boxes, &c., refitted 
in May, 1929, and thereafter had run 31,285 miles. The 
Southern engine was “ No. E 853,” of the 4-6-0 type, a 
simple engine, and of the “* Lord Nelson ” class. It weighed 
with the six-wheeled tender in working order about 125 tons 
18 ewt., and had run 57,000 miles. 

Three considerations enter into the cause of both 
accidents—the speed, the condition of the track and the 
condition of the locomotives. Weaver Junction, where 
the earlier accident occurred, is 16 miles north of Crewe, 
and the point where the line for Liverpool leaves the main 
line for the North. The line falls all the way from Crewe 
up to 533 yards south of Weaver Junction, where the 
gradient changes from 1 in 330 falling to 1 in 1096 rising, 
and at Weaver Junction the ascent becomes 1 in 330. 
At the latter point, after about 730 yards of straight, the 
line curves right-handed in the direction of traffic. The 
Liverpool line, after it commences, runs parallel with the 
North main line for some distance. The crossing for the 
Liverpool line in the main line is 55 yards beyond the 
facing points and the angle is 1 in 20. The lay-out of the 


speed on both roads and a maximum of 55 m.p.h. was 
allowed for trains to the North when running through the 
junction. The driver estimated his speed, when approach- 
ing the junction, at about 56 mabe and that he 
through the junction at between 50 and 55 m.p.h. felt 
a lurch at that point, and decided to stop. was using 
a wedge to keep the regulator open, and that he at once 
removed, closed the regulator and applied the brake. 
The train, however, ran for 850 yards, and that prompts 
the conclusion that the speed was 70 m.p.h. Two 
manent way men, who saw the train pass, conc in 
that opinion, whilst the signalman said that it was running 
faster than usual. In Colonel Anderson's opinion, the 
driver must take some responsibility for the accident. 

The conditions, as regards s , at Kent House were 
not as simple. On leaving kenham Junction, 493 
yards in rear of the point of derailment, there is for up 
trains a left-handed curve of about 95 chains radius, 
followed by about 66 yards of transition and 16 yards of 
straight. Then comes a right-handed curve of about 
33 chains radius, on which is a facing connection to the 
up local line, at which point the derailment occurred. The 
maximum speed allowed between Beckenham Junction 
and Kent House was 40 m.p.h. In this relation it should 
be noted that the train was, by the guard’s evidence, 
one minute late at Bickley Junction, 44 miles in the rear of 
Kent House, but passed Herne Hill, 4} miles beyond Kent 
House, one minute before time, and so made up two 
minutes in 9m. 37 ch. The timing for that distance is 
12} milutes, i.e., an average speed of 41-22 m.p.h. The 
conclusion of Colonel Anderson as to the speed in this 
case was that it probably was between 50 and 55 m.p.h. 

The first mark of derailment at Weaver Junction was 
apparently that of a flange climbing on the outside of the 
check rail, which is on the inside of the curve opposite the 
V crossing of the right rail of the Liverpool down line and 
the left rail of the down main line. The mark was at a 
point about 7ft. before reaching the nose of the crossing, 
and therefore before the left-hand wheel on the same a: 
had reached the throat of the crossing. The top outside 
edge of the check rail was noticeably worn to @ slightly 
larger radius on the portion opposite the gap in the cross- 
ing. The outside face of the head of the check rail was 
polished by the flanges to a depth of about jin. at the 
first point of contact near the running-on end, and this 
depth increased in a smooth curve to the position where 
the minimum clearance between check rail and running 
rail is reached and decreased similarly where the clear- 
ance increased at the running-off end. The flange profiles 
on the tires of the L.M.S. engine were those of the B.E.S.A. 
standard specification. Those of the bogie, leading 
coupled and trailing coupled wheels were contour A, 
thick, in that specification, and those of the intermediate 
coupled wheels were of countour G, intermediate. The 
side wear on the outside of the flanges, measured hori- 
zontally at a distance of #in. from the nose of the flange, 
varied from about 0-2lin. to 0-17in. on the right-hand 
coupled wheel and from 0-10in. to 0-22in. on the left- 
hand coupled wheel. The clearance between running 
edge of running rail and flange was thus increased beyond 
the normal at each point by those amounts. There were 
small, but quite noticeable variations in the tire profile 
at different places on the circumference of each wheel. 
There was a very definite mark on the flange of the left- 
hand wheel which was consistent with the striking of the 
crossing, and another slight one, about 6ft. 6in. measured 
circumferentially, further back on the inside of the right- 
hand flange. The closeness of the correspondence of the 
distance between those marks with that between the nose 
of the crossing and some of the more or less vertical marks 
on the outside vertical face of the check rail, makes it 
possible that the latter, slighter, mark was at the point 
where the right-hand wheel first climbed the check rail. 
The conclusion of Colonel Anderson is that the combined 
effect of flange wear, the slack gauge of the track, and the 
wear of the side of the check rail resulted in increased 
check rail clearance. Consequently, the whole of the 
lateral forces on the axle of the leading coupled wheels 
must have been concentrated at the point of contact of 
the inside face of the right leading coupled tire and the 
outside face of the head of the check rail. These faces 
make a slight angle with one another, measured in a hori- 
zontal plane, owing to the curvature of the track, and 
under the pressure resulting from the high speed in this 
case, cutting and climbing of the flange on the check rail 
must have occurred. 

At Kent House the road, when Colonel Anderson in- 
spected it, appeared to be in good order, and the small 
variations he found in gauge or in superelevation on the 
curves approaching the junction were not such as might be 
expected to set up oscillation of the engine or, by them- 
selves, to cause derailment. The crossing at which derail- 
ment occurred was in good order. The portions of the nose 
and wing rail which were worn had been built up by weld- 
ing on January 18th, in accordance with the Southern 
Railway Company’s latest practice, and it is of interest to 
record the fact that there was no evidence of failure of 
the weld, in spite of the severe blows which it must have 
received from the two derailed wheels. The check rail 
was of the latest standard design, with a clearance of 
ljin., ¢.e., jin. more than the standard 1fin., owing to side 
wear of the check rail. The contact face of the check rail 
was brightly polished by the flanges of passing wheels, 
and had several marks which certainly suggest that some 
of them had climbed. The flanges of the leading coupled 
wheels were originally of the B.E.S.A. G, intermediate, 
contour. The tread of the right-hand tire was worn 
about */;,in. hollow over part of the circumference of the 
wheel, and rather less over the remainder of it; that of 
the left-hand wheel was about }in. hollow. The thickness 
of the left flange, at a point ™/,,in. below the tread, was 
Q-828in., i.c., it was very nearly down to the minimum 
limit fixed by the company, the side wear being approxi- 
mately 0-2lin. at that point. The flange of the right- 
hand intermediate coupled wheel, which was originally 
of the E, thin, contour, was worn hollow on the tread to 
the extent of yin. The conclusion of Colonel Anderson as 
to the latter accident was that the derailment began by 
the climbing of the right leading coupled wheel on to the 
check rail. Having thus been released laterally, the lead- 
ing coupled axle moved over bodily to the left—as might 





be expected on this curve—and its left wheel struck the 
left side of the nose of the crossing ; the right-hand wheel 


junction makes it possible to giye superelevation for high ! of that axle continued to run along the head of the check 








rail to its end. Both leading coupled wheels then ran 
on the chairs until re-railed at a trailing connection from 
the up local line, some 880 yards further on. Derailment 
of the right intermediate coupled wheel apparently 
followed almost at once. That axle did not travel as far 
to the left as the leading coupled axle had done. The 
flange of the left intermediate coupled wheel struck the 
right-hand side of the nose of the crossing, and both inter- 
mediate coupled wheels were thus almost immediately 
re-railed. 

Before coming to the recommendations made in these 
reports, it should be mentioned that Colonel Anderson says 
that in the course of his inquiry he found that there may be 
in existence some g wagons with an inside shoulder 
on their tires, somewhat similar to that allowed in the 
standard locomotive tire contours. There is a possibility 
that, owing to such wagons not having been stopped soon 
enough for turning up of worn tires, these shoulders might 
come in contact with the check rail. 

Broadly, the recommendations with which Colonel 
Anderson concludes his observations are the same im 
both reports, and it probably will suffice if we give those 
contained in the Weaver Junction case. They are :— 

“It is a matter for consideration whether the wear on 
the leading coupled flanges of engines of this class could 
not be m hen 4 without detriment, by increasing the 
guiding effect exercised by the bogie when running round 
acurve. One method of doing this would appear to be by 
increasing the strength of the bogie side control springs 
But there also appears to be in many engines of this 
type some connection between the position of the centre 
of gravity of the whole engine and the relative side wear 
on the ages of the various coupled wheels. Indeed, 
there seems to be ground for thinking that the wear on the 
leading coupled ges is relatively less in those cases, 
where the centre of gravity uf the whole engine is appre- 
ciably ahead of the middle point between verticals drawn 
through the bogie centre and the trailing coupled axle. 

“* 'V’ crossings of an angle as flat as | in 20 are excep- 
tional, and have not been standardised. Such a crossing 
must have a very long gap; and, although this derail 
ment took place before the wheels in question had reached 
the gap, its use in a situation such as this, where high 
speeds are possible, undoubtedly throws a heavy stress 
on the check rail and its fastenings, even when gauge and 
clearance are correct. While there is no evidence to show 
that any failure or movement of the check rail took place, 
I think that the desirability of substituting a worked 
movable frog for the crossing at this junction is for con 
sideration by the company, as it would provide continu 
ous support for the flange of the outer wheel, thereby 
reducing the risk of derailment and also avoiding the 
wear on the nose. The importance of the maintenance ot 
exact track gauge, check rail clearance, and super 
elevation is also clearly shown by this derailment. 


‘SUMMARY AND REMARKS. 

(1) This accident illustrates the care which is neces 
sary both in fixing and observing maximum speeds, even 
when they are relatively high. 

**(2) Close co-ordination of the permissible limits of 
wear or variation of wheel gauge, tire contour, track gauge, 
and check rail clearance is particularly necessary where 
high speeds are possible. 

**(3) The desirability of increasing the guiding effect 
of the bogies of engines of this class also appears to merit 
consideration. 

** (4) The substitution of a worked movable frog for the 
V crossing at this junction should be considered. 

“* (5) A more exact method of gauging tires under work- 
ing conditions seems desirable, with a view to fixing definite 
limits of permissible wear. I understand that the com- 
pany’s Chief Mechanical Engineer is already considering 
this. 

‘“*(6) Any means, such as lubrication of the check rail, 
which will reduce the friction between tire and check rail, 
would probably also reduce the risk of climbing of the 
flange, such as occurred in this case. 

““(7) The use of deeper flanges, though their effect 
cannot be directly estimated in a case such as this, might 
perhaps have slightly lengthened the time taken by the 
flange to mount the check rail. Derailment might thus 
have been delayed long enough for more favourable con- 
ditions to be re-established, and so have been avoided.” 








SHIFTING BRIDGE PIERS IN THE U.S.A. 


In two recent American highway bridges the piers are 
founded in material which is subject to movement. In 
one case the piers were anchored or pinned in place by 
steel piles driven around the working chamber and into 
rock about 30ft. below it. In the other case the moving 
material is irresistible and the shore piers carry rails with 
wheels or bogies to support the steel spans, so that the 
piers can gradually move forward, and it will be a long 
time before reconstruction is necessary. For a 350ft. steel 
span over the Brazos River, in Texas, each pier had a 
caisson 44ft. by 18ft., with thirty holes in the roof of the 
working chamber, to which 18in. tubes 40ft. high were 
welded, these tubes being embedded in the concrete as the 
caisson was forced down through stiff clay and thin strata 
of rock. When finally landed on a hard sandstone bed, 
which was of ample strength to carry the load, the piles 
were driven 30ft. deeper, since certain apparently firm 
strata have been found to shift. These piles were rolled 
joists of H section, 40ft. long, driven through the 18in. 
steel tubes by means of a follower or dummy made of a 
similar pile with a 2in. plate of 15in. diameter welded to 
the bottom; upon this follower rested a 7500 Ib. steam 
hammer slung from the jib of a crane. For a bridge with 
two 265ft. steel spans over the Red River, in North Dakota, 
provision had to be made for the steady but slow sliding 
forward of the banks, as placing the foundations on rock 
at great depths would have involved prohibitive cost. As 
the middle pier is not affected, the fixed ends of the spans 
rest upon it. On each shore pier the end of the span is 
carried by a pair of four-wheel trucks, each with four 38in. 
wheels, 10in. wide, riding on cast steel tracks 8ft. long. 
Thus the pier may be pushed gradually forward for a long 
while without affecting the support of the steel span. 
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International Agricultural Tractor 
Trials. 


No. I. 


Unper the auspices of the Royal Agricultural 
Society of England, in conjunction with the Institute 
of Agricultural Engineering, University of Oxford, 
an important series of tractor trials, which has been 
carried out during the present summer, came to its 
concluding stage with a public demonstration of 
tractor ploughing at Ardington, near Wantage, this 
week. ‘These trials differed somewhat from those held 
at Baldock, 1910, at Lincoln in 1919 and at Shrews- 
bury in 1922. Although their ultimate object was the 
same, their value to both the maker and user was 
enhanced by first subjecting each machine to a series 
of scientific tests which were carried out by the staff 
of the Institute of Agricultural Engineering at Oxford 
with a plant specially designed for the purpose. It 
should be pointed out that the object of the tests was 
not necessarily to determine which is the best tractor 
in its class, but rather to show what each machine is 
capable of performing under normal conditions. 

Three classes of tests were laid down for each 
tractor, namely, belt tests, draw-bar tests, and field 
tests—-ploughing and cultivating. In addition, a 
road test was carried out on two machines, the equip- 
ment of which conformed to the Ministry of Transport 
regulations regarding road haulage. The regulations 
for the conduct of the tests were strict. During the 
whole series a total period of two hours for stoppages 
for minor repairs or replacements was allowed, and if 
that limit was exceeded, or if any breakdown involving 
major repair occurred, the tractor was withdrawn 
and no further tests on it were carried out. In spite 
of these drastic conditions only three machines out 
of thirty-two were withdrawn. 

Thirty-three tractors and three power-driven market 
garden cultivators were entered for the trials and 
reported for test, the countries represented being 
as follows :—United States of America, 10; Great 
Britain, 8; France, 5; Germany, 4; Canada, 2; 
Sweden, 2; Hungary, 1; and Ireland, 1. The tests 
of the tractors were carried out near Wallingford and 
started on June 2nd, and the complete programme 
involved about twenty-four hours actual working 
time in each case. Liquid fuel was employed in all 
cases, twelve using paraffin and ten petrol, while the 
remainder had crude oil engines. The belt tests were 
carried out with the aid of the belt electro-dynamo- 
meter shown in Fig. 5, which was supplied by the 
Macfarlane Engineering Company, Ltd., Glasgow. 
This machine consists of an electrical generator with 
a separately-excited field and a controllable bank of 
resistances. By suitable control of the field current 
and adjustments of the resistances the output of the 
generator can be regulated so as to absorb any 
desired power from the belt drive up to a maximum of 
70 horse-power. The power given off is calculated 
from two mechanical measurements made while the 
generator is running, first the speed of the armature 
and second the torque reaction between the armature 
and the generator frame. The second of these 
measurements is made as follows :—The generator 
frame is mounted on bearings so that when the pulley, 
and therefore the armature, is rotated the whole frame 
of the generator tends to turn round it. This rotation 
of the frame is prevented by two spring balances hung 
from brackets attached to the bed-plate of the 
machine, and the difference between the readings of 
these two balances gives a measure of the torque 
reaction. The speed of the armature is indicated by 
means of a tachometer, and from the speed and the 
torque reaction the actual horse-power required to 
drive the generator is calculated. 

The fuel consumption during the belt tests was 
measured in one of two ways, either by filling the 
tank to a certain known level at the start and refilling 
it at the end of the test, or the tank was disconnected 
from the carburetter and the latter was coupled 
directly to a 10-gallon container suspended from a 
graduated balance, from which the weight used could 
be read. In carrying out these tests the resistance 
switches were first adjusted so that the required 
horse-power was being absorbed by the generator, 
and the time and fuel balance readings were then 
noted. During the test period the load was main- 
tained constant and readings of the dynamometer 
balances and tachometer were recorded every five 
minutes. From each set of readings a calculation of 
the power that was being delivered by the tractor at 
that instant was made, and from all the results thus 
obtained the average power delivered during the 
test was found. At the conclusion of the test the time 
and the reading of the fuel balance were again noted, 
and from the two sets of readings the duration of the 
test and the total weight of fuel consumed were 
determined. 

In tests at maximum loads the same measurements 
were made, but the governor on the engine was either 
put out of operation or opened out to its fullest 
extent, so that the engine speeded up and the load on 





the generator was then gradually increased until the 
tractor pulley speed had again fallen to its normal 
value. During the test the generator load was 
adjusted as required so as to maintain the speed as 
near to the normal value as possible. 

The methods adopted in carrying out the draw-bar 
tests were equally thorough, and the illustrations 
Figs. 1-4 will serve to show how the desired loads were 
put on the tractors and how the power given out was 
measured. One of the two dynamometer cars shown 
in Figs 1 and 2 were used. These two cars are 
exactly similar in their method of operation. The 
larger one consists of a chassis on three wheels, the 
front wheel being for steering only, while the two at 
the rear are ordinary tractor wheels. This car can 
accommodate powers from 15 to 40 draw-bar horse- 
power. The rear wheels correspond to the driving 
wheels of a tractor, although in this case they are 
actually driven wheels—that is, they are driven round 
by contact with the ground as the car is pulled along. 
As these wheels revolve they drive an electrical 
generator through a four-speed gear-box and a final 
chain drive. As in the case of the belt dynamometer, 
a controllable resistance is provided for the purpose 
of putting any desired load on the generator, and thus 
the car can be made harder or easier to pull, as desired. 

To ascertain the power which is being exerted by 


the tractor it is necessary to measure both the draw- 
bar pull of the tractor and the speed at which it is 
working. The pull is measured by means of the 
tractor dynamometer, shown in Fig. 3, which consists 
of two parts, the “link” or pressure unit through 
which the tractor pulls the loading car, and the 
recording unit which is ordinarily mounted on the 
car, the two portions being connected by a long steel 
pipe coiled to give flexibility. 

The pressure unit is a cylinder filled with oil and 
fitted with a plunger, the latter being hitched to the 
tractor while the cylinder is hitched to the car. When 
the tractor pulls the car the pressure set up on the 
oil in the cylinder is transferred through the steel 
pipe to the recording unit, where it operates a smaller 
plunger. This small plunger is controlled by a spring 
and carries a pen, which marks an ink line on ‘a roll 
of paper, driven by a constant-speed clockwork 
motor, the displacement of the pen being proportional 
to the pull of the tractor. 

Two pressure units of different sizes were used on 
the tests, one for a pull up to 8000 Ib., while the larger 
one was capable of use up to 18,000 lb. The actual 
speed of the tractors was measured by timing over a 
measured distance, but, in the maximum draw-bar 
tests, a continuous indication of the approximate 
speed throughout the test was necessary. For that 


on a drum on the dynamometer car, had one end 





passed round a small grooved pulley and out under the 








car, where it was anchored to the ground. As the 
tractor pulled the car along the cord wound off the 
drum, and in so doing revolved the pulley. An 
ordinary small speed indicator was driven by this 
pulley and indicated the actual speed of the tractor 
along the ground at any instant. This speed- 
indicating device can be seen in Fig. 4, together with 
the recording unit and the switches for controlling 
the load. 

Two distinct sets of draw-bar tests were carried out 
on all the tractors, the 8 hours’ rated tests and the 
maximum draw-bar tests. In the former tests the 
tractor, with its governor in normal operation, was 
hitched to the dynamometer car and the load adjusted 
so as to be approximately equal to the rated draw-bar 
horse-power of the machine. The tractor was then 
set to haul the load continuously around a field for 
eight hours. The readings of the meters on the switch- 
board of the dynamometer car were noted and by 
occasional adjustment the steersman could keep the 
load at about the same value throughout. Records 
of the pull exerted by the tractor were taken at 
intervals and the tractor was timed over a measured 
distance at about half-hourly intervals. From these 
observations the mean horse-power exerted by the 
tractor during the test was deduced. The fuel 
consumed, as well as the lubricating oil, was 
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measured, and the oil was analysed for dilution. 

The maximum draw-bar tests were carried out on a 
track about } mile long, the tractor running at its 
rated speed in each gear. On either side of the track 
posts were erected at intervals of 22 yards. The 
tractor with its governor either out of operation or 
opened full started along the track, in the particular 
gear under test, pulling a dynamometer car. With the 
speed indicator in operation an observer on the car 
adjusted the load until the tractor was running at the 
required speed, and, when that had been effected, a 
signal was given for taking the times between the 
posts. At the same time a second observer started the 
mechanism of the recording unit of the dynamometer, 
which took a continuous record of the draw-bar pull 
over the same distance, while a third observer took 
the number of revolutions of the tractor driving 
wheels. From a comparison between the number of 
revolutions of the driving wheels during the test and 
those made over the same distance by the same wheels 
when running without load, the wheel slippage was 
deduced. From the record of the dyriamometer pull 
and the speed as measured by the stop watch the 
draw-bar horse-power developed was calculated. 

The entries of tractors were as follows :—Inter- 
national “‘ Farmall” wheel type tractor with four- 


|eylinder engine, nominal rating 9/18 horse-power ; 
purpose a cord about 300 yards long, which was wound | 


International 10/20 horse-power tractor and Inter- 
national 15/30 horse-power tractor, all starting on 
petrol and running on paraffin, entered by the Inter- 
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national Harvester Company of Great Britain, Ltd.; 
Peter Brotherhood wheel type tractor, 22/26 horse- 
power, with a four-cylinder engine, starting on petrol 
and operated on paraffin, entered by Agricultural and 
General Engineers, Ltd.; Blackstone wheel type 
tractor, 20/26 horse-power, with four-cylinder Diesel 
engine, started by auxiliary petrol engine and running 
on Diesel oil ; Vickers wheel type tractor with four- 
cylinder engine, 23/40 horse-power, starting on petrol 
and running on paraffin, entered by Vickers (Crayford), 
Ltd.; Massey Harris 12/20 and 20/30 horse-power 
wheel type tractors starting on petrol and running on 
paraffin ; two Case wheel type tractors of 17/27 and 
26/40 horse-power with four-cylinder engines, starting 
on petrol and running on paraffin ; a Rushton track- 
laying tractor, 18/28 horse-power, and a 14/20 horse- 
power machine on wheels by the same makers, both 
using petrol as fuel; a Mercédés-Benz wheel type 
tractor with single-cylinder Diesel engine of 14/20 
horse-power; a McLaren-Benz wheel type tractor 








worth wheel type tractor with single-cylinder semi- 
Diesel engine of 20/30 horse-power, started by blow 
lamp and running on Diesel oil. 

The accompanying tables give the summarised results 
of the trials grouped in accordance with the fuel 
employed. 

The small variation in fuel consumption amongst 
the full Diesel machines will be noted. This is the 
more surprising in that, not only are the tractors 
generally in the experimental stage, but four different 
types of engine are represented. The average fuel 
costs per 100 horse-power hours show a very large 
saving over those in both the paraffin and petrol 
groups. It is only fair to point out, however, that the 
average cost of lubricating oil for the same power 
output is rather higher than those for any other type. 
In the semi-Diesel machines there is more variation 





amongst the fuel consumptions and the averages are 
higner than for the full Diesel machines, but there 
again a distinct saving in fuel costs over both petrol 








Taste I.—Parafin Tractors. 

Fuel consump- Fuel cost per 100 Weight Price per 
it , Comparative tion on rated load, H.P. hours work per (com- 
Offic’! Name of tractor Max Max. rating H.P. H.P. hours per at rated load, max. parative) 
No. D.B belt gallon. shillings. D.B. rated 

H.P. H.P. |— - -- - - — -— ——— H.P. 'D.B.H.P. 
D.B. Belt. D.B. Belt. D.B. Belt. Ib. £ 

29 ~= Austin 13-1 19-1 10-0 16-5 6-36 8-04 13-1 10-4 310 21-0 
12 Rushton .. .. 13-1 23-9 | 10-0 20-5 5-86 7:73 14-2 10-8 301 21-0 
1 | LHC. Farmall. . 13-8 20-9 10-5 18-0 6-67 10-65 12-5 7:8 298 21-0 

2 LHC. * 10/20 " 17-0 23-4 13-0 20-0 5-50 9-25 15-1 9-0 266 16-9 

7 Massey “12/30” 19-5 27-1 15-0 23-0 8-20 11-23 10-3 7-4 184 14-7 

9 Case Cc eo. es 21-9 29-8 17-0 25-5 8-36 11-23 10-0 7:4 169 14-6 

8 Massey “ 20/30" 24-0 33-2 19-0 28-0 7-66 9-89 10-9 8-4 195 15-3 

3 I.H.C. ** 15/30" 29-3 39-0 23-0 33-0 6-78 11-23 12-3 7-4 230 13-9 

10 Case “L’ is 32-9 47-3 25-5 40-0 7-25 9-33 11-5 8-9 158 13-7 
Averages .. 6-96 9-84 12-3 8-6 235 16-9 


Estimated average lubricating oil consumption = 0-36 gallon per 100 horse-power hours. Cost =1 8 shilling per 100 horse- 
power hours. 


Taste II.—Petrol Tractors. 


Fuel consump- | Fuel cost per 100, Weight Price per 

















ie . Comparative _ tion on rated load, H.P. hours work r ecom- 
Offic’! Name of tractor. Max Max. rating, H.P. H.P. hours per at rated load, ol a. 
No D.B. belt gallon. shillings. D.B. rated 
H.P H.P - —---- —— H.P. D.B.H.P. 
D.B Belt. D.B. Belt. D.B. Belt. Ib. £ 
24 Citroén 13-1 16-4 10-0 14-0 7-33 7-97 19-3 17-8 292 46-2 
28 Austin ia Be 14-7 24-1 11-5 20-5 7-55 10-40 18-8 13-7 275 18-3 
15 ‘“ Caterpillar 10” 15-7 16-1 12-0 13-5 8-12 8-81 17-4 16-1 282 24-1 
22 Latil.. .. .. 19-8 28-2 15-5 24-0 8-30 9-48 17-0 15-0 301 42-2 
16 _ ‘Caterpillar 15” .. 20-9 23-3 16-5 20-0 7-72 8-91 18-4 15-9 288 23-6 
11 Rushton (roadiess) . . 24-7 32-2 19-5 27-5 7-20 10-25 19-7 13-9 229 22-3 
17“ Caterpillar 20" 26-4 29-4 20-5 25-0 7-64 9-38 18-6 15-2 291 24-6 
18 ‘ Caterpillar 30” 32-8 38-2 25-5 32-5 8-81 9-13 16-1 15-6 310 25-3 
26 | Linke.. .. .. 34-2 47-6 26-5 40-5 7-33 10-15 19-3 14-0 223 20-0 
19 ‘‘ Caterpillar 60 ” 59-3 66-7 46-5 56-5 7-48 10-15 18-9 14-0 327 24-7 
\verages. . 7-75 9-46 18-4 15-1 282 27-1 


Estimated average lubricating oil consumption = 0 - 20 
power 


TaBLe 


_ per 100 horse-power hours. Cost = 1-0 shilling per 100 horse 
ours. 


Ill.—Fuel Oil Tractors. 


Fuelconsump- Fuel cost per 100 Weight Price per 

















; Comparative tion on rated load, H.P. hours work r (com- 
Office’! Name of tractor. Max. Max. rating H.P. H.P. hours per at rated load, hex. parative) 
No. D.B. belt gallon. shillings. D.B. rated 
H.P. H.P —- ——' H.P. D.B.H.P. 
D.B Belt D.B. Belt. D.B. Belt. Ib. £ 
Diesel : ee | j 
13. Mereédés-Benz. . 13-7 23-9 10-5 20-5 10-70 16-65 4-6 | 3-9 445 34-3 
i4 McLaren .. .. 19-2 30-5 15-0 26-0 10-95 15-20 4-4 | 3-2 317 35-7 
20 Marshall 21-4 29-1 16-5 25-0 10-58 17-30 4-6 2-8 326 19-1 
5 Blackstone aa. es 7-0 7-7 21-0 32-0 10-30 16-65 4-7 | 2-9 270 23-8 
21 Aveling and Porter 30-0 42-4 23-5 36-0 11-86 15-75 4-1 3-1 243 22-3 
Averages .. 10-88 | 16-31 4-5 3-0 ; 320 27-0 
Semi-Diesel : 4 | as Sea ie ise i 
30 Munktells “* 15/22" 16-1 24-4 12-5 21-0 9-22 12-20 5-2 4-0 373 21-6 
31 Munktells ** 20/30" 21-1 35-2 16-5 30-0 8-26 12-75 5-9 3-8 324 20-6 
32 Hofherr-Schrantz 22-6 33-3 17-5 28-0 6-88 13-55 7-0 3°6 292 20-0 
27 aries 23-2 31-0 18-0 26-5 10-01 11-7 4-8 4-1 267 18-0 
Averages. . 8-59 1255 5-6 | 3-9 314 | 20-1 


Estimated average lubricating oil consumption :—Full Diessi= 0- 57 


gallon per 100 horse power hours ; semi-Diesel = 0-45 


gallon per 100 horse-power hours. Costs :—Full Diesel= 2-9 shillings per 100 horse-power hours ; semi-Diesel = 2-3 shillings 
per 100 horse-power hours. 


with a two-cylinder Diesel engine of 16/27-5 horse- 
power, started by torch ; five caterpillar tractors from 
10 to 60 horse-power with four-cylinder engines 
operating on petrol; a Marshall wheel type tractor, 
with single-cylinder Diesel engine rated at 16/24 
horse-power; an Aveling and Porter wheel type 
tractor with four-cylinder Diesel engine of 22/38 
horse-power ; a Latil four-wheel drive tractor with 
four-cylinder engine of 17/20 horse-power, running 
on petrol; a Fordson wheel type tractor with a four- 
cylinder engine, starting on petrol and running on 
paraffin; a Citroén-Kegresse track layer with four- 
cylinder engine of 12/13-5 horse-power, running on 
petrol; a Linke track-laying tractor with a four- 
cylinder engine of 35/45 horse-power, using petrol ; 
a Lanz wheel type tractor with single-cylinder semi- 
Diesel engine, 15/30 horse-power, started by a blow 
lamp; @ French Austin wheel type machine with 
four-cylinder engine, 12-5/20 horse-power, using 


petrol, and a similar machine operating on paraffin ; 
two Munktells wheel type tractors from Sweden with 
two-cylinder engines of 15/22 and 20/30 horse-power, 
starting by built-in blow lamps and operating on 
Diesel oil; and a Hofher-Schrantz-Clayton-Shuttle- 


and paraffin machines is shown. The average con- 
sumption of lubricating oil is not so high as for the 
full Diesels. In both full Diesel and semi-Diesel 
machines the weights per maximum draw-bar horse- 
power are distinctly higher than those of the other 
wheel type machines. 

In arriving at the fuel costs in the tables the follow- 
ing were the average prices of the various fuels used :-— 
Paraffin, 10d. per gallon; petrol, 1s. 5d. per gallon ; 
and Diesel oil, 5$d. per gallon. 

We do not accept responsibility for the misuse of 
the term Diesel and semi-Diesel in this summary of 
the report. 

(To be continued.) 








THE Carnegie Steel Company, one of the operating sub- 
sidiaries of the United States Steel Corporation, has con- 
tracted with the Koppers Rheolaveur Company for the 
design and installation of a large coal-washing plant at the 
Clairton by-products coke works. The plant will have 
@ washing capacity of 12,000 tons per day of twenty hours, 
and will cost approximately 2,000,000 dollars, 





Canadian Engineering News. 





International Nickel Operations. 


Tue Frood mine of the International Nickel 
Company of Canada is now running at the rate of 90,000 
tons of ore per month. The new smelter at Copper Cliff 
is in operation considerably ahead of the estimated date. 
The roasting furnaces, two reverberatories and the con- 
verters are in operation, and the concentrator will be run- 
ning very shortly. The acid plant, built to make nitre 
cake from sulphite of soda, is completed and, incidentally, 
the sulphate mine in the province of Saskatchewan is 
running and shipping soda to Sudbury. 

The next important event in the nickel-copper industry 
at Sudbury will be the coming into operation of the electro- 
lytic copper refinery, on which a huge force of men is at 
present working, rushing the 8,000,000 dollar plant to 
completion. This is the plant of the Ontario Refining 
Company, jointly financed by the International Nickel 
Company of Canada, the American Metal Company of 
Canada, and the Consolidated Mining and Smelting Com- 
pany of Canada. It will have an initial capacity of 120,000 
short tons of copper annually, and will be one of the largest 
plants of its kind in the British Empire. 


Ammonium Sulphate. 


The output of ammonium sulphate in Canada 
last year increased by 21-5 per cent., or from 28,090 tons 
in 1928 to 34,141 tons in 1929. A large proportion of this 
product is exported to foreign countries for use as a fer- 
tiliser. Exports were up nearly 80 per cent. over the 

revious year, amounting to 24,489 tons, valued at 
909,510 dollars, as compared with 13,632 tons, valued at 
591,696 dollars, in 1928. The exports were destined 
principally to Japan, United States, Hong Kong, Barbados 
and China. 


Improvement of Montreal Waterworks. 


At a recent meeting, the City Council of Montreal 
decided to enter into two contracts for improvements 
to the city’s waterworks system, amounting to 1,027,555 
dollars, with the Atlas Construction Company, Ltd. Two 
36in. concrete water mains, in all about a mile and a-half 
in length, are to be laid from the McTavish-street reservoir 
to the Notre Dame de Grace upper local reservoir and to the 
Céte des Neiges reservoir. New pipes are also to be laid 
to Montreal East, which is supplied with water by the 
city. The contract for the water mains from the McTavish 
street reservoir amounts to 815,523 dollars, while the 
pipes to Montreal East are to cost 212,032 dollars. The 
first contract is conditional on the concrete pipes being 
manufactured in Montreal 


New Aid to Navigation. 


Establishment of a new automatic beacon at 
Cape Bauld, at the eastern entrance of the Straits of 
Belle Isle, will be an extremely valuable addition to the 
Canadian aids to navigation in the St. Lawrence route. 
The new installation, which was recently put into service, 
will be of especial protection to the incoming sips, as 
the automatic apparatus is placed on the opposite side 
of the narrow entrance from the east of Belle Isle Straits, 
and with the radio calls coming from both sides of the 
channel between the Belle Isle station and Cape Bauld, 
it will be possible to estimate very accurately the distance 
of the ship from both shores, and thus make one more 
element of safety where so many have been introduced 
of late years. 


Asbestos. 


The Canadian production of asbestos set up a 
new record in 1929. The shipments of this mineral, which 
is second only to coal in importance among the Dominion’s 
non-metallics, amounted to 306,055 tons last year, valued 
at 13,172,581 dollars. These figures represent an increase 
of 12-1 per cent. in quantity and of 17-2 per cent. in 
value as compared with the production in the previous 
year of 273,033 tons, valued at 11,238,360 dollars. The 
average value of the 1929 shipments was also higher, the 
operators receiving 43-04 dollars, against the 1928 average 
of 41-16dollars. The asbestos rock mined in Canada during 
the year amounted to 6,208,970 tons, of which 4,384,120 
tons were milled. 


Halifax Harbour Bridge. 


Plans are taking definite shape for the construc- 
tion of a bridge across the Halifax Harbour, at a probable 
outlay of 2,500,000 dollars. It has not yet been determined 
whether the structure will be a cantilever or of suspension 
design. The firm of Monstarrat and Pratley, Canadian 
bridge engineers of Montreal, have been retained by the 
Halifax Dartmouth Bridge Company to report on the 
project. The proposed bridge would span the harbour 
from Halifax to the town of Dartmouth on the north shore, 
obviating the necessity of transport by ferry across the 
harbour, or the 15-mile vehicular route around the 
harbour. 


Western Peat Resources. 


Consideration is now being given to the establish- 
ment in the western province of Manitoba of a new industry 
to utilise the sphagnum mosses available in huge quantity 
in the muskegs, or bogs, contiguous to the Hudson Bay 
Railway. An American firm, of Minneapolis, Minnesota, 
manufacturers, in a large way, of insulating materials for 
building construction, with a branch factory in Canada, 
has recently become interested in these mosses and is 
contemplating the establishment of a factory which would 
use the raw material excavated from the bogs. Investiga- 
tions carried out by the natural resources department 
of the Canadian National Railwavs, indicate an almost 
unlimited quantity of this material of quality superior 
to the mosses secured in bogs further south. Considerable 
interest is now being evinced im all parts of the Dominion 
in the possibilities of utilising suitable domestic bogs for 





the production of héat insulators. 
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Railway and Road Matters. 





THE contract for the last section of the extension of the 
Temiskaming and Northern Ontario Railway to James 
Bay has been let to H. F. McLean Company, Ltd., of 
Toronto, the same firm now engaged in the other portion 
of the work, The company will build a temporary bridge 
over the Moose River, to permit the laying of steel to the 
terminus, which will afterwards be replaced by a ent 
1500ft. bridge. The completion of the work will give 
Ontario an outlet on tide water. 


AN instrument has been devised by Mr. D. C. Rattray, 
the district engineer, London and North-Eastern Railway, 
Carlisle, which is being tried on the Southern Scottish 
Area, whereby the super-elevation of rails is recorded on 
a chart. The apparatus is carried on an ordinary plate- 
players’ trolley, and the winding gear for the paper is 
worked off one of the wheels. A level datum line is recorded 
and, at the same time, an indication of the super-elevation. 
All irregularities are clearly shown and their whereabouts 
can readily be ascertained. 

In pre-grouping days, some of the then independent 
companies had standard colour schemes for painting 
the station buildings, signal-boxes and side girders of 
bridges in rural areas so as to preserve the amenities of 
the surrounding district. Among these companies there 
may be named, in particular, the Great Central and the 
Furness. An effort has recently been made to get the 
London, Midland and Scottish to paint the bridges in 
Derbyshire green. The company cannot agree to that, 
but has painted six in battleship grey. 


THe retirement is announced of Mr. F. M. Calcutt, 
who was for forty-seven years an officer of the Victorian 
Government Railways and for the last twenty-five years 
the Chief Engineer of the Signal and Telegraph branch, 
reporting direct to the Railway Commission. Mr. Calcutt 
installed the first automatic signalling for the protection 
of single lines in the British Empire outside Canada. 
He was an engineer by profession and before joining the 
signalling department was engineer-in-charge of new 
construction. For several years Mr. Calcutt was the 
honorary secretary of the local section of the Institution of 
Civil Engineers, 

In the September issue of the Great Western Railway 
Magazine it is remarked that “ there is no escape from the 
fact, unpleasant though it may be, that some alteration 
in service conditions must inevitably take place in the 
near future.”” After remarking that it is anticipated that 
the men will at least give helpful consideration to the pro- 
posals which the railways must shortly place before them, 
it is observed that “ meanwhile, to effect economy, it 
is regretted that the company has already been compeiled 
to introduce a five-day week for the shop staff throughout 
the service, and it is feared that a further reduction to 
four days in the immediate future will be necessary. In 
the operating departments also, retrenchments are being 
made.” 


A USEFUL entry in the standard block code used on 
British railways is the 12 beats, given thus: 2, 5, 5, with 
a pause after the second and seventh, which promptly 
tell the signalman in the next box in the rear that a train, 
or part of a train, is running towards him on the facing or 
wrong road. That happened on the Crewe and Shrewsbury 
section of the L.M.S. recently, when a train of thirty wagons 
ran back. The signalman at Wrenbury received the 
“running away on wrong line"’ block signal, and set his 
crossover road so as to turn the train on to the right, and 
less dangerous line. When he did that he would send 
4, 5, 5, beaté to the box which the wagons were approach- 
ing which would warn the man there that a train was 
running away on the right line. A change in the gradient 
pulled the wagons up. 


To enable loads of exceptional weight other than trans- 
formers being carried on the G.W.R. 120-ton trolley, 
described and illustrated in our issue of July 11th last, a 
set of well-shape beams which will interchange with the 
present straight type, has been constructed at Swindon. 
These beams are designed with the well portion 19ft. long 
on the flat and a clear space of 4ft. 3in. between to accom- 
modate loads having projecting portions on the underside. 
The loads may be carried directly on top of the beams or on 
a number of shallow movable cross bearers supported by 
the inside bottom flanges of the beams. To allow each 
beam to be readily detached, combined swivelling bolsters 
and brace frames are provided, to which the cal of main 
beams are attached by eight sets of cast steel clutch 
brackets, with a 3in. diameter bolt through each. 


Durine the year 1929 the total number of journeys 
made by — on British railways, including those 
under wor n's fares, was over 1236 millions, an increase 
of 3-37 per cent. when compared with 1928. The number 
of season ticket holders, equated to an annual basis, 
fell from 784,216 to 780,902. Including the journeys 
made by season-ticket holders and allowng that they each 
make 600 journeys a year, the number of journeys was 
nearly 1705 millions, an increase of 2-30 per cent. over 
1928. Owing, however, to the extension of cheap fares, 
the receipts from passengers fell by £2,035,152, or 2-86, 
per cent. In the year 1924, the proportion of passengers 
paying full fares was 53-55 per cent., and in 1928 it was 
40-54 per cent. In 1929 it had, however, fallen to 37-27 
per cent. Of the balance of 62-73 per cent. in 1929, 
24-95 per cent. were at workmen’s fares and 30-64 were 
by day and half-day excursions. Of the receipts 44-18 
per cent. came from full fares, 6-96 per cent. from work- 
men, 22-33 from day and half-day and 8-17 per cent. 
from week-end fares. The increase in the number of 
journeys made at reduced fares evidently also affected 
average receipt from each passenger journey. The first- 
class journeys brought in 5s. 5-22d. each ; the few second- 
class produced 4s. 11-93d., and the third-class 1s, 0-98d., 
and workmen 3-24d., as compared with 5s. 6-95d., 
4s. 8-79d., 1s. 1-99d. and 3-18d. The average receipt 
per journey for all classes was 3-24d., as co with 
3-18d. The average receipt from each first-class season 
ticket was £28 9s. 9d.; from each second-class, 
£11 14s. 1ld., and each third-class, £11 48. 9d. The average 


for all classes was £13 4s. 5d., as against an average of 
£13 6s. 11d. in 1928. 





Notes and Memoranda. 





At the new station of the Mukden power plant, Man- 
churia, where the load is some 3000 Fitowatte, the fuel 
consumption is 2-2 Ib. of coal, having a ealorifie value of 
10,500 B.Th.U. per Ib. per unit generated. The steam 
pressure in the American-made boilers is 285 Ib. per square 
inch, 


A meEssaGE from Cuba states that continuing his experi- 
ments for the utilisation of the different temperatures of 
sea water at different depths for the production of elec- 
tricity, the French scientist, Monsieur Georges Claude, 
has now succeeded in sinking tubes to a depth of 6000ft. 
in the Bay of Matanzas, Cuba. 


Tr is claimed that the Lac Seul storage reservoir, near 
the head waters of the English River, Ontario, is one of 
the largest artificial lakes on the continent. The original 
lake had an area of 420 square miles, and by building a 
dam 600ft. long by 45ft. high a storage capacity of 34 
million acre feet has been provided. 


THERE were 1,911,827 telephones in use in Great Britain 
and Northern Ireland at the end of June, an increase of 
9922 on the total at the end of the previous month. Of 
this total, London had 686,840 compared with 1,033,434 
for the remainder of England and Wales, 167,818 for Scot- 
land, and 23,735 for Northern Ireland. In April there 
was an increase of 3-8 per cent. in the number of calls 
compared with April of last year, the total being 9,906,760. 


Proressor W. A. Bone and his colleagues, Dr. L. 
Horton and Mr. 8. G. Ward, have recently published in 
the ‘“‘ Proceedings’ of the Royal Society an account 
of experiments showing that coal is largely composed 
of benzenoid compounds. The authors some time ago 
called attention to their method of treating coal with 
benzene under pressure, and so obtaining an extract and 
a residue, the latter being usually from 85 to 98 per cent. 
of the original coal substance. 


Tue number of furnaces in blast at the end of August 
was 104, a net decrease of one since the beginning of the 
month. The production of pig iron in August amounted 
to 416,700 tons, compared with 486,100 tons in July and 
682,000 tons in August, 1929. The production included 
113,900 tons of hematite, 158,900 tons of basic, 101,200 
tons of foundry and 30,200 tons of forge pig iron. The 
August output of steel ingots and castings amounted to 
451,300 tons, compared with 621,400 tons in July and 
753,300 tons in August, 1929. 


To rob wireless repair work of one of its greatest bugs 
bears is the object of the new standard colour code incor- 
porated in H.M.V. and Marconiphone instruments at the 
present Radio Exhibition. To diagnose the trouble in a 
refractory receiver the service man has first of all to identify 
the various circuits amid the maze of wires in the instru- 
ment, and that is sometimes the hardest part of his task. 
The colour coding system has been in use by the tele- 
phone industry for many years and has been used spora- 
dically for constructional purposes by various manu- 
facturers. The “ H.M.V.” system, however, represents 
the first attempt to standardise the code, so that a dealer 
seeing a brown wire in a 1930 instrument will know that a 
brown wire will identify the same circuit in a 1940 model. 


In a recent address at Trento before the Italian Society 
for the Progress of Science, the Marchese Marconi stated 
that recent investigations in the field of wireless showed 
that there was not only a Heavyside layer, but other layers 
capable of reflecting and refracting electric waveay at 
heights varying according to the time of the day and 
season. He u wireless engineers to keep in touch with 
meteorologists and astronomers, and referred to electric 
echoes, which were of two kinds. The Marchese e 
himself in favour of Pedersen’s theory that our electric 
waves can travel beyond the Heavyside layer, since such 
layer or layers wére constantly penetrated by the sun's 
heat and light, He hinted at the importance of the angle 
of transmission for long-distance communications, and the 
possibility of exploring space, and said that the echoes 
were a serious hindrance to the perfection of television. 


SEVERAL months ao an apparatus, consisting of a wire- 
less gramophone working in conjunction with a foghorn, 
was installed at the lighthouse on the Isle of Qumbrae. 
Experiments made since then suggest that the risk of 
collision at sea through fog is likely to be appreciably 
diminished by its use. Shortly, the fog safety service is 
extremely simple, a signal is played by a gramophone 
record and wirelessed, while at the same time a blast is 
emitted from the lighthouse foghorn. The wirelessed 
signal is picked up immediately by the operators aboard 
ships in the vicinity, but as sound takes time to travel over 
@ given distance, it is anything from one to several seconds 
before the blast from the foghorn reaches the ship. The 
operator knows how far sound travels in a given time, and 
by checking the interval between the receipt of the first 
and second signals he knows exactly the ship's distance 
from the lighthouse. While these experiments have been 
successful only with the apparatus on land, it is considered 
certain that with a few minor adjustments the device will 
be equally useful at sea. 


No date can be definitely assigned to the invention of 
the steel pen, but those who have written on the remark- 
able growth of the pen trade in the last century are agreed 
that it was in 1830 that the pen definitely ——_ as the 
victorious rival of the quill. In the summer of 1 James 
Perry, who was mainly instrumental in popularising the 
pen, was advertising its sudden acceptance by the public, 
and in November the first parcel of 100 gross of pens was 
sent from Birmingham to London by Josiah Mason (after- 
wards Sir Josiah). Two important improvements in the 
pen were also patented in 1830—the aperture between the 
shoulder and the point, and the slits on either side of the 
main slit. These gave flexibility. A recent letter in The 
Times points out that in 1808 a patent was granted to 
Bryan Donkin for the invention of a steel pen. The nib 
was formed by two thin plates of steel laid together longi- 
tudinally and soldered throughout part of their length at 
right angles to one another, the separate points forming 
the split-nib, though later the nibs were pressed from one 
piece of steel. They were made in a small factory in Fort- 





road, Bermondsey. 








Ir is proposed to put up a large tin-plate works at 
Gdingen, Poland. 

Ir is intended to open the Siusun Bay railway bridge, 
San Francisco, in November. 


ARRANGEMENTS are being made for the production of 
mercury from ores mined in Belgium at Namur-Hainaut. 


A NEW suspension bridge is to be built across the 
Penobscot River at Bucksport, Me., at a cost of 510,000 
dollars. It will have a suspended span of 700ft. and a 
headway of 135ft. 

AN afforestation scheme, involving a capital expenditure 
of £1,000,000, is, says the S.A. Mining and Engineering 
Journal, to be embarked upon in South Africa by a 
wealthy German landowner. 


Tue bridge to be built across the Golden Gate at San 
Francisco is to cost 35,000,000 dollars. It will have a 
main span of 4200ft., and a clearance of 220ft. The towers 
will be 740ft. high above the water. 


A wew exhibition building, which is to be devoted to 
the display of construction materials and allied matter, is 
to be built in Toronto in connection with the Canadian 
National Exhibition. It will be 474ft. by 234ft., and will 
have a total floor space of 90,000 square feet. 


Tue Bulgarian Government has announced its intention 
of making Varna a free port. The port will be a first-class 
centre for export to Greece, Turkey, Egypt and Palestine. 
The Bulgarian shipping firms have promised extremely 
cheap rates, and the Government will afford all possible 
facilities. 

Ir is estimated that the average American motorist 
will travel between 9000 and 10,000 miles this’ year, and 
will burn in the neighbourhood of 600 gallons of petrol. 
A few years ago the estimated average yearly mileage was 
5000, and experts claim that in a few years it will reach 
the 15,000-mile mark. 


CLAssEs in wireless and high-frequency engineering will 
reopen at the Polytechnic, 307-311, Regent-street, London, 
W. 1, on September 22nd. The facilities include a trans- 
mission laboratory with a complete commercial installa 
tion for telegraphy and telephony (6 R A). Radio instruc - 
tion can also be obtained at the Northampton Poly 
technic Institute, St. John-street, London, E.C. 1 


As the result of negotiations between the Indian Radio 
Telegraph Company, Mr. Kuchida, head of the Japan 
wireless service—who is at present in_ India-—and the 
Indian Government, it is probable that a beam wireless 
service will be established next year between India and 
Japan. It is understood that certain preliminaries have 
already been settled, and it is expected that further pro 
gress will be made with the return of Sir Neas Wadia, who 
is due here in a week's time. 

Tse municipal authorities of Peel have had a draft 
plan for a dock drawn up by Mr. W. H. Blaker, engineer 
to the Manx Harbour Commissioners, and the scheme is 
to be placed before Sir Claude Hill, Governor of the Isle 
of Man. It is estimated that for £40,000 the present 
harbour could be transformed into a dock capable of 
berthing the largest Manx passenger steamers, which 
would then lie up at Peel for the winter. Employment 
would be found for a number of Manxmen in carrying out 
the overhauls to the steamers. 


THE first year’s working of the Free State Government's 
attempt to develop the kelp industry in Western Ireland 
has met with considerable success, as some 2000 tons of 
kelp have been sold at an average price of £7 a ton, and 
£14,000 has been distributed among the poorest inhabitants 
of the western sea Modern methods have been 
taught to the people, and the Ministry of Fisheries believes 
that the industry can be developed almost indefinitely. 
Kelp is the calcined ashes of seaweed from which carbonate 
of soda is made, iodine being also obtained. 


It is officially stated that over 2000 boys are being 
trained at Chepstow, Catterick, Woolwich and other 
centres for technical work in the Regular Army. Next 
January there will be vacancies for about riinety more. 
Candidates must be between the ages of fourteen years 
and fifteen years five months on January Ist, 1931, except 
those for training as masons, who must be between fifteen 
years eight months and sixteen years four months on 
that date. They will be selected by a competitive exami- 
nation in English, arithmetic, and general intelligence, to 
be held on November 4th. 


Ixjis reported from Montevideo that, in view of the heavy 
and increasing annual cost of fuels, the Uruguayan Govern- 
ment is again devoting attention to the utilisation of the 
water resources of the State to provide electric current. 
As far back as 1912, the Minister of Public Works prepared 
a scheme for a power-house on the rapids of the Rio 
Negro, a tribut of the river Uruguay. The Government 
has now received a fresh report from a German engineer 
appointed to study, inter alia, the Rio Negro project. The 
possibilities of the scheme are fully confirmed, its ultimate 
cost being estimated at £4,000,000. The project is based 
on plans previously prepared by a North American engi- 
neer, and estimated to save about half the present cost of 
fuel imports. 

Estimates compiled in the Chemical Division of the 
United States Department of Foreign and Domestic Com. 
merce, using as many 1929 figures as available and supple- 
menting 1928 figures for some minor producing countries, 
show the total world output of sulphuric acid, expressed 
as 50° Bé, in excess of 21,400,000 metric tons. European 

roduction is over 10,450,000 tons, or about 48 per cent.; 

orth American, 44 per cent. (United States, 37 per cent., 
and © . 7 per cent.); and Asia, Africa, &c., 8 per 
cent, Estaimates of the sulphuric acid production of most 
of the European countries are shown below in the following 
tabulation :—Germany, 2,336,000 metric tons; France, 
1,650,000 ; Great Britain, 1,550,000; Italy, 1,304,000 ; 
Belgium, 936,000; Spain, 750,000; Czechoslovakia, 
400,000 ; Poland, 388,000 ; Netherlands, 200,000 ; Russia, 
188,000 ; Sweden, 177,000; Portugal, 173,000 ; Denmark, 
120,000 ; Switzerland, 76,000; Greece, 70,000; Austria, 
62,000; Roumania, 36,000; Latvia, 25,000; and Fin- 





land, 16,000. 
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Leisure. 


THE purpose of mechanical engineering is to 
reduce the amount of labour that must be expended 
upon the production of goods or upon the pro- 
vision of services. The textile machine, the coal 
cutter, the machine tool enable men by their use 


the steamship and the 
locomotive enable them to transport themselves 
| and their products with a much lower total expendi- 
ture of energy than was possible before. The 
prime mover stands behind such inventions; it 
is the key to all the methods which have been 
developed for the reduction of human labour. 
People sometimes wonder why it is that with the 
marvellous acceleration of production, and the yet 
existing potentialities, so much human work has 
still to be done in the world. The answer is, of 
course, that every improvement, has been followed 
by an increase of demand. If the people of to-day 
wanted no more than the people of the seventeenth 
century, no one would have to labour for more 
than a very few hours a week. We work long 
because we want more, and work, either direct or 
by proxy, must be performed in proportion to the 
amount of goods or services acquired. The man 
who wishes to own a motor car must himself 
expend in some direction, and in some manner, an 
amount of energy equivalent to that which has 
been given to the construction of the car; the 
crowds which watch a cinema star or a new centre 
forward must pay his salary by their own exertions. 
If it were not for this energy balance sheet, the 
world could be much idler than it is. It is only 
because it is not satisfied with what it had before 
that the hours of work remain as long as they are. 
But mechanical engineering has enormously reduced 
the amount of human energy that must be expended, 
and in consequence our greatly increased demands 
are easily satisfied by a working week little more 
than half as long as that of our grandfathers’ day. 
Unless the demand for further commodities and 
services can be maintained, the necessary hours of 
labour will again fall. That is the position at the 
present moment; goods can be supplied under 
modern methods more rapidly than they can be 
consumed and under-employment is the result. 
When all allowances are made for the possi- 





trading methods, and by the removal of a national 
policy which endeavours to defy the principles of 
economics, there still remains a probability amount- 
ing almost to a certainty that the decrease in the 
hours of work which began a century or more ago 
with the supersession of manual by mechanical 
powers will continue, and that in the not distant 
future men and women will find that all their 
requirements can be satisfied by the expenditure of 
no more than four or five hours of work per day. 
They will have more leisure. What they are to 
do with it is one of the problems which already 
calls for consideration. Our forefathers, even our 
fathers, had no doubt at all that work, and lots of 
it, was the source of happiness, and even of 
morality. They firmly believed that Satan found 
some mischief still for idle hands to do. They 
accepted the paradox that the best way of spend- 
ing one’s leisure is to work in it. There is much 
to be said for that view, but the difficulty nowadays 
is to find the work when every manufacturer is 
conspiring to take it out of your hands. In Nasmyth’s 
time, if a youth took to model making, he had to 
cut his own hexagon nuts, now he buys them for a 
few pence the dozen ; in Faraday’s day, if a student 
wanted to carry out electrical experiments, he had 
to make the elements of all his apparatus himself, 
now he buys them ready made and assembles them 
in a few hours. In the household the women folk 
are robbed of the opportunity for work because the 
engineer has devised means of making clothes, 
preparing foods, and doing the ‘ drudgery ”’ for 
them. Few of them can occupy themselves fruit- 
fully for more than a few hours out of the twenty- 
four. Serious as this position is, even now it will 
become far more serious in the future, when not 
only the women folk but the men have to find their 
own employment for ten or eleven hours every 
day. Since ensuring the contentment of a nation 
is the business of government, our posterity may 
recognise as one of its chief office holders a Minister 
of Leisure—the natural counterpart to the Minister 
of Labour and, in potentiality for useful service, a 
more important person. In their own way Welfare 
Departments are performing that function now by 
catering for the recreation and amusement of 
workers after factory hours. Commenting on their 
activities at the recent Welfare Conference, Sir 
Arnold Wilson said : ** It was scarcely an exaggera- 
tion to say that a man’s future and a woman's 
happiness in life largely depended on how they 
used their leisure. Nothing was more 
important than to cultivate a hobby—and to do 
so before it was too late.” 

There is no doubt an element of truth in the 
statement, often made, that educated people find 
it easier than uneducated people to spend their 
leisure pleasantly and profitably, and in the 
corollary that as education is expanded the problem 
of leisure will settle itself. But with the progress 
of productive methods the leisure is likely to arrive 
long before the learning and, in any case, those who 
will care to spend many hours every day in intel- 
lectual reading or conv ersation or the study of the 
fine arts will never be a large percentage of the 

population. There will always be millions who 
know not what to do with themselves and, faut de 
mieux, sleep the hours away. We may be thankful, 
therefore, that much of the progress which is now 
being made by science is directed to the provision 
of leisure-occupation. The gramophone and 
“ wireless ’’ are obvious examples, a great propor- 
tion of motoring must be placed in the same 
category, and the development of the excursion 
system on railways and ships is of the same order. 
Even the familiar omnibus is not only a means of 
getting from place to place, but is a source of 
recreation, and the plague of the midget golf course 
in the United States may be regarded as a form of 
recreative retribution upon a country which, more 
than any other, has robbed millions of the pleasures 
of labour. These are obvious things of to-day. 
We know not what the engineer and the scientist 
may discover for the future—indeed, there is 
always the possibility that the demand for instru- 
ments and means of recreation will become so great 
that no one will have much leisure to use them! 
The fact is that with the progress of science and 
manufacture we are approaching the happy con- 
dition which obtained in the Garden of Eden 
before the Fall, and none of us—or only the very 
gifted—are blessed with Adam and Eve's ability 
for doing nothing all the day long. 


Hydraulic Engineering Progress in Europe. 


Tue field of the hydraulic engineer has been 
constantly widened by the necessity, under present 





bility of increasing demand by the practice of good 


economic conditions, of utilising, by irrigation 
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and drainage, all the productive territory available. 
Although this work comes largely within the scope 
of the “ agricultural engineer,’ as he is known 
on the Continent, that is to say, an engineer trained 
in the science of agriculture and having nothing to 
do with the construction of agricultural machinery, 
the vast undertakings being carried out in Europe 
and in Africa are actually the work of the hydraulic 
engineer. Some of these schemes are extremely 
important, involving, for example, the irrigation 
or drainage of huge territories in Yugo-Slavia 
and Greece, and the difficulties often experienced 
in determining suitable methods are observable 
in the way experts are approaching the problem 
of irrigating the Crau plain in the south of France, 
which was formerly the delta of the river Durance. 
New problems are constantly arising in the utilisa- 
tion of water for power and irrigation. They are 
of particular interest in Africa, where the value 
of many territories depends upon water economies 
and even upon the condensation of atmospheric 
humidity. Here the hydraulic engineer finds 
infinite and varied scope for the exercise of his 
skill. He has to store and canalise and distribute 
water from irregular and infrequent rainfalls, and 
if he can make good use of brackish water under- 
ground he will have changed completely the future 
of vast territories in North Africa. 

For the moment, there is quite enough to occupy 
the hydraulic engineer in the construction of dams, 
canals and inland waterways all over Europe. 
In France alone the hydro-electric installations 
already completed or under construction or ready 
to be put in hand represent a total energy of 
5,000,000 kilowatts. There still remain 3,000,000 
kilowatts to be utilised. Much of the work requires 
high technical skill. In the Pyrenees, for example, 
the power resources are contained in about fifty 
lakes, mostly at altitudes of from 2000 m. to 2500 m. 
above the sea level, and while at present they 
produce 250,000 kilowatts the energy will be 
doubled when the various schemes now in hand 
are completed. Wherever new canals are made or 
rivers canalised, power stations are installed, 
since the production of energy is regarded as neces- 
sary to the financial success of inland waterways, 
and on the Rhine and Rhone and the Alsace Canal 
the maximum amount of energy will be utilised. 
Even the improvement to the Seine navigation 
provides for the utilisation of what little energy 
there is available. All these hydro-electric under- 
takings represent only part of the hydraulic work 
being put in hand. One of the most important 
enterprises will be the construction of flood reser- 
voirs in the upper valley of the Seine, work upon 
which will be started almost immediately. Arrange- 
ments have been completed for the first reservoir 
at Champaubert-aux-Bois. The scheme includes 
fifteen reservoirs on the upper reaches of the Seine 
and its tributaries. The Champaubert-aux-Bois 
will be one of the smaller reservoirs with a capacity 
of 23 million cubic metres of water. The valley 
will be submerged by means of three dams, having 
a total length of 2 miles. The water will be brought 
from the rivers to the reservoirs by means of canals, 
on which power stations will be installed, and the 
total amount of energy produced at all the reservoirs 
will be quite considerable. Water will also be 
supplied from the reservoirs for the needs of various 
Departments. The first reservoir may be regarded 
as in the nature of an experiment, for while such 
methods of protection from floods have been 
employed successfully in the United States, so 
mvch depends upon local conditions that there is 
no certainty of the Seine reservoirs proving equally 
effective. So far as Europe is concerned, this is 
a new departure. Any means of preventing 
inundations is obviously of the greatest importance. 
The occasional loss of life and damage to property 
through floods that cannot be foreseen are heavy 
and irreparable. Rarely is it possible to find 
conditions so similar that they can be treated in 
the same way. The problem of flood protection 
is one involving a considerable variety of solutions 
to meet particular cases, and it is a problem that 
is essentially one for hydraulic engineering, which, 
by covering all the ground relating to water power, 
drainage, irrigation, inland waterways and the 
like, will be placed on a broader and more scientific 
basis than at present. 

The progress of hydraulic engineering is, of 
course, particularly marked in those countries 
possessing an abundance of water power and little 
solid fuel. The idea of being able to avoid the 
importation of coal has naturally awakened a 
desire to make the fullest use of the hydraulic 
power available. There are cases, indeed, in 
which its value cannot be over-estimated. The 
cost of imported coal is high in those regions 


where there is plenty of hydraulic power, and, 
generally, it is to the Alps and Pyrenees that 
the Continental engineer turns for energy for rail- 
ways and for the chemical and other industries 
that have sprung up in the immediate neighbour- 
hood. The laying down of works for the produc- 
tion of nitrogenous fertilisers and the extension 
of the chemical industry alone might justify the 
existence of the hydro-electric power stations, 
but the electrical system in France is now so far 
advanced that the energy supplied by the Massif 
Central will soon be linked up with the distribution 
system from the heat power stations in the coal- 
fields. Already the Massif Central and the 
Pyrenees are supplying the whole of the southern 
portions of France. But while this work has been 
carried out at enormous expense the colliery 
companies have been getting down their costs, 
and with the use of poor coal that would otherwise 
go to the slack heap, and with modern highly 
efficient: steam generators, they are now able to 
supply current at less cost than the hydro-electric 
power stations. At this point the problem becomes 
a serious one for the hydro-electric companies, 
which had looked forward to a monopoly of power 
distribution. In nearly all cases the hydro-electric 
power installations cost far more than the original 
estimates, largely in consequence of the monetary 
inflation some years ago, and the producers are 
obliged to supply current at above the original 
minimum rates. In fact, they are placed in the 
dilemma of not being able to sell at more than the 
maximum rates fixed by their concessions. Even 
that is too high for industrial consumers. There 
is, indeed, the possibility of laying down power 
stations in the south-west of France for the 
production of electricity with imported coal. 

In view of these conditions, the hydro-electric 
companies are aware that they must join up with 
the collieries and work in collaboration with them. 
So far as the Alps are concerned, the great difficulty 
lies in the shortage of water supply during severe 
winters. Hydro-electric plants have their limita- 
tions, owing to the amount of capital involved, 
and their operations can only be extended by 
bringing down the cost of current, which it seems 
impossible to do in present circumstances. The 
technical advance in hydro-electric distribution 
has not been accompanied by sufficient economies 
to ensure its expansion over larger areas, and while 
the plants have created a good deal of local activity 
and are operating over large areas, their financial 
prosperity is challenged by developments in heat 
engineering. Hydro-electric enterprise was to 
have reduced considerably the importation of 
coal, but while this has certainly affected the 
foreign coal trade, the imports have, nevertheless, 
been growing for some time past. Coal has, in 
fact, become a serious competitor of hydro-electric 
energy, even in its own domain. 








Obituary. 


SIR WILLIAM EDWARD SMITH. 


It is with regret that we have to record the death 
of Sir William Edward Smith, which took place at bis 
home at Herne Bay on Tuesday last, September 16th. 
Practically the whole of his life was spent in building 
and designing ships for the Royal Navy, and he 
possessed a very wide and extensive knowledge of 
naval construction in all its branches. 

William Edward Smith was born at Portsmouth on 
April 4th, 1850, and was therefore in his eighty-first 
year at the time of his death. As a boy he showed 
early signs of mechanical aptitude, and in December, 
1860, before the age of eleven years, he began work in 
the Rope House in Portsmouth Dockyard. This 
house, which is 1000ft. long, is still in existence, and is 
used as a naval store. In Smith’s time the working 
hours were from 6.45 a.m. till 5 p.m., with half-an-hour 
break at mid-day, and his duties for five days each 
week were to run one hundred and twelve times the 
length of the house each day at a good pace, holding 
the end of a newly spun yarn in his hand and unhook- 
ing it from an overhead rail. This employment left 
him but little time for play and study, but despite the 
educational disadvantages, he was successful in pass- 
ing a competitive examination which obtained for 
him an apprenticeship to the trade of shipwright in 
Woolwich Dockyard. He entered the yard in 1865, 
and the first ship on which he was engaged was H.M.S. 
** Pallas,’ a wooden vessel, one of the earliest of Sir 
Edward Reed’s “Box Battery”’ ships. Shortly 
afterwards he worked on H.M.S. “ Favorite,’ which 
was built at Deptford Dockyard, and went to Wool- 
wich to be armour plated and completed, a small 
armour bending machine and shaping machine having 
been installed at Woolwich for this special work. He 
was also engaged on the work of getting H.M.S. 





** Northumberland ”’ afloat after she had stuck on the 








launching ways at Millwall in March, 1866. She was 
safely launched about a month later. 

From the outset Smith determined to become a 
competent workman, and his intimate knowledge of 
rope making and machinery later proved of great 


service to him. He was early acquainted with good 
disciplinary methods, and learned the value of team 
work, and before he was nineteen years of age was 
an accomplished shipwright. In the summer of 1866 
he was transferred, on the closing down of Woolwich, 
to Portsmouth Dockyard, and there he rapidly came 
to the front. In the winter of 1868-9, however, he 
received what seemed to be a set-back in his educa- 
tional career. He was then employed on the breaking 
up of the old wooden sailing ship “‘ Superb ” over a 
period of five months, during which time he was 
unable to attend the Dockyard School. In spite of 
this disadvantage and the very early age at which he 
had left school, he was one of four apprentices chosen 
to undergo training in the Royal School of Naval 
Architecture at South Kensington. At this school he 
was most successful, and in April, 1873, was awarded 
a first-class fellowship. During his summer vacations 
he was employed by Mr. William Froude as one of 
his assistants on the classical ‘‘ Greyhound "’ experi- 
ments, and also worked on the model of H.M.S. 
‘** Devastation.”” On leaving Kensington he entered 
the Royal Corps of Naval Constructors, and some of 
his first work at the Admiralty consisted in making 
calculations and preparing stability statements for 
H.M. ships, a practice which had then been newly 
introduced owing to the loss of H.M.S. “ Captain,” 
and which has been continued ever since. For a period 
of over thirty years he was engaged in preparing 
new designs, and worked on practically all the 
ships built in those years. Some interesting work 
included the lengthening of the troopship “‘ Orontes * 
by 50ft. at Laird’s Yard, Birkenhead, in 1875, while 





Sir WILLIAM EDWARD SMITH 


Mr. Smith also prepared detailed plans and specifica- 
tions for the special cylindrical vessel in which 
Cleopatra’s Needle was brought from Egypt to 
London. He also interested himself in questions of 
the launching and rolling of ships, and his special 
launching method was first applied to H.M.S. “ Assis- 
tance,’’ launched at Green’s Yard, Blackwall, in 1874. 
In 1877 he assisted Sir Philip Watts in the steering 
experiments which were carried eut on H.M.S. 
** Thunderer ”’ in Portland Bay. 

Although he had succeeded so well in his technical 
studies, he mapped out for himself an extensive 
course of general reading, which he assiduously 
pursued. He had a retentive memory and would 
often make an apt quotation or reference illustrating 
@ particular point under discussion. He was also 
a keen student of astronomy, and to the end of his 
life he took an interest in astronomical matters. 

Despite the fact that he was a skilful mathematician 
and an accurate computer, he was always very 
insistent on checking all structural designs as far as 
possible by trials made under actual service con- 
ditions. Instances of this practice were the bulkhead 
trials, first made on the H.M.S. “ Canopus ”’ launched 
at Portsmouth in 1897, and the steering gear trials 
carried out on H.M.S. “ Powerful ”’ in 1895. 

Among the vessels on which he was actively 
employed, we may mention the old Ironclads 
“* Devastation,” “Colossus” and “ Inflexible ” 
the first steel battleships of the “‘ Admiral” class, 
four protected cruisers of the ‘ Mersey ’’ class, and 
six belted cruisers of the ‘‘ Orlando” class, while, 
in his later designing work, he was engaged on the 
“Cressy”? and ‘ Drake” classes. In the early 
‘eighties, he was appointed to assist Sir William 
White as Instructor in Naval Architecture at Green- 
wich, and during the controversy on partial or com- 
plete armour belts, he gave a course of lectures on 
armour, which attracted. much attention and were 
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afterwards published in Blue Book form for the use 
of officers. In 1887, he was appointed Inspector 
of Contract Work, and in 1902 became the first 
Superintendent of Admiralty Contract Shipbuilding 
Work, dealing with Admiralty contractors and 
accounts. For this work he was created Commander 
of the Bath in 1903. 

Towards the close of 1911, the retirement of Sir 
Philip Watts was announced, and Sir William Smith, 
who had just received his Knighthood, was appointed 
by Mr. Reginald McKenna, who was then First Lord 
of the Admiralty, to succeed Sir Philip Watts as 
Director of Naval Construction. Before, however, 
Sir Philip retired, Mr. Winston Churchill had been 
made First Lord, and he decided not to confirm the 
appointment of Sir William Smith, whose services, 
he thought, were more usefully employed as Superin- 
tendent of Contract Work. Mr. Churchill, however, 

- paid a warm tribute to the manner in which Sir 
William had discharged the difficult and important 
duties which were entrusted to him. Sir William, 
it may be said, worked in complete harmony with 
Sir Eustace Tennyson d’Eyncourt, the new Director 
of Naval Construction. 

On his retirement from the Admiralty in 1912, 
he accepted an invitation to join the firm of Sir 
W. G. Armstrong, Whitworth and Co., Ltd., in an 
advisory capacity, a position which he continued 
to hold until October, 1926. In addition to these 
duties, he found time for other public work, and was 
Vice-chairman of the 1913-1915 Load Line Com- 
mittee. For many years, also, he was a member of 
the Executive Committee of the National Physical 
Laboratory, and the chairman of the Advisory Com- 
mittee of the William Froude National Tank, which 
was presented by Sir Alfred Yarrow. He was also 
thairman for eight years of the London University 
Board of Studies for Mechanical and Civil Engineering, 
a Governor of the Imperial College of Science and 
a member of the Council of the City and Guilds 
College at South Kensington, while he was closely 
identified for many years with the work of the British 
Engineering Standards Association, being a member 
of both the main and several sectional committees. 

In 1880, he became a member of the Institution 
of Naval Architects, and was elected a Member of 
Council in 1887, becoming vice-president in 1906, 
and honorary vice-president twenty years later. 
He read two papers before the Institution, one in 
1883 on “‘ Hogging and Sagging Strains,”’ and the 
other in 1905, on “The Design of the Antarctic 
Exploration Ship ‘ Discovery.’”’ Some of his later 
work was connected with the restoration of H.M.S. 
“ Vietory ” to her Trafalgar condition, and as a 
member of the technical committee entrusted to carry 
out this work, he paid many visits to the ship and to 
his native city, to which he was always strongly 
attached. Although Sir William retired from 
Admiralty service nearly twenty years ago, he 
continued his activities right up to the short illness 
which preceded his death, a loss which is felt alike 
by naval constructors, shipbuilders and many non- 
technical friends. 








The Centenary of the Liverpool 
and Manchester Railway. 


Srockton and Darlington, Liverpool and Man- 
chester. Which may claim the honour of being the 
first steam railway in the world ? The answer must 
depend upon the point of view. By chronology alone 
the East Coast Railway has it, but then it was never 
designed to be what it actually became—a passenger- 
carrying line. It was the immediate descendant of 
the old colliery lines and plate ways; a road for 
minerals and goods. Its promoters did not foresee 
the full significance of the step they were taking ; 
they did not visualise the vast possibilities of railway 
communication. That honour belongs to the Liver- 
pool and Manchester Company. There is no doubt 
that it was the first to give a complete railway service, 
the true originator of railway systems as we know 
them now. Moreover, it gave us the locomotive in 
the form from which in a hundred years no little 
departure has been made. The “ Rocket,” the 
** Northumbrian,”’ the “ Planet ’’ belong to it. In the 
civil engineering of railways it led the way ; tunnels, 
cuttings, viaducts, bridges, railway stations, all made 
a great forward step with the construction of it. 
Honours, then, must be equally divided. If the 
Stockton and Darlington was the first road to show 
what steam haulage could do, the Liverpool and 
Manchester was the first to realise the full possi- 
bilities of the steam railway. 

Viewed in this light, there is no anti-climax in 
regarding 1930 as the centenary of the railway 
system as a whole, and not of a particular railway 
alone. Hence the celebrations—opened by General 
Dawes on Saturday last—which are taking place in 
Liverpool this week take on the larger significance. 
Liverpool is beflagged and decorated, not only 
because a hundred years ago the first train joined her 
with Manchester, but because a new era had dawned 
on that day. 

The arrangements include an exhibition in St. 
George’s Hall, a display of locomotives and rolling 
stock and a great historical pageant at Wavertree. 


In the St. George’s Hall exhibition, which was 
organised by Mr. Gladstone, many familiar models 
are to be seen, many well-known books, drawings and 
pictures, and some pieces from Mr. Dendy Marshall’s 
wonderful collection of china. In a@ sense it may be 
described as rather a popular than a technical exhi- 
bition—that was Mr. Gladstone’s intention—but it 
contains many things of great interest to the anti- 
quary and historian. The collection of railwayana 
from the Liverpool Library has, we believe, never 
been exhibited before. But perhaps one of the most 
interesting results of the exhibition is the unexpected 
appearance of a letter which gives additional facts 
about Blenkinsop history— see two articles by Mr. E. 
A. Forward in our issues of January 24th and 
February 31st of this year and one by Mr. Dendy 
Marshall on July 18th last. It is dated April Ist, 
1856, was written by Mr. Dagleish, and records the 
building of three engines for the Orrel Colliery by his 
firm, Robert Dagleish and Co., of St. Helens. Two 
of these engines were built for the rack railway, but 
one depended upon adhesion. The first was con- 
structed in 1812 and was in service in the following 
year ; all three were completed before 1816, and they 
remained in use for thirty-six years. 

The exhibition of engines at Wavertree includes the 
Crewe wooden model of the “ Rocket;” a crude 
affair by comparison with the Stephenson replica for 
Mr. Henry Ford, but a little improved by a modifica- 
tion of the fire-box; the G.W.R. “ North Star,” 
which is virtually a copy into which a few of the old 
parts havé been worked ; and the L. and M. engine 
** Lion,”’ restored to working order at Crewe during 
recent months. The frames, cylinders, valve gear, 
wheels and axles are original, as built by Todd, 
Kitson and Laird, of Leeds, in 1838, the boiler is of 
later date with a haystack fire-box. The tender is 
modern. The “ Lion” is to become a permanent exhibit 
at Lime-street Station, and at Wavertree she is drawing 
a train of three first-class and three third-class (open) 
period coaches round a large circular track under her 
own steam at 50 lb. pressure. Other famous engines 
shown are the “ Columbine,”’ Francis Trevithick’s 
Crewe engine of 1845, the ‘‘ Cornwall,” also by Trevi- 
thick, with its 8ft. 6in. wheels; a beautiful Midland 
engine of 1897, No. 118, and several modern engines 
representing the express passenger classes of the four 
railways: the “* Royal Scot” class “ King’s Own,” 
of the L.M.S.; the “ King Stephen,” of the G.W.; the 
“Lord Nelson,” of the Southern; and “ 10,000” 
high-pressure locomotive, of the L.N.E.R. An 
L.M.S. Garratt engine is also shown, as well as smaller 
engines, by the Hunslet Engine Company, Ltd., 
Leeds, and W. G. Bagnall, Ltd., of Stafford. There 
is also a fine display of modern rolling stock. 

The pageant does not call for much attention on 
our part, as it is in fact a dramatic entertainment 
with but little technical and not much historical 
interest. We must, however, congratulate the pro- 
ducer on the splendid management that has been 
shown in the handling of a vast crowd of performers. 
The pageant takes over two hours and goes from start 
to finish without a hitch. 

We must, in conclusion, say a word in praise of an 
admirable catalogue, which, besides a full description 
of the exhibits and the pageant, contains several 
interesting articles on railway development. 
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Electrical Distribution Engineering. By Howarp 


P. Szesye. London: McGaw, Hill Publishing 
Company. Price 30s. 
NOTWITHSTANDING that electrical distribution is 


an essential and important feature of all electrical 
undertakings, books on the subject are not numerous. 
While much has been written on the equipment of 
power stations and on transmission, relatively little 
has been produced on distribution systems, which, 
as everyone knows, have a very decided influence on 
the price of electricity. The present volume is based 
on thirteen years’ experience with the Detroit Edison 
Company, and naturally the author deals to a con- 
siderable extent with the practice of that company. 
Strictly speaking, the distribution system might, of 
course, comprise the whole system by which the 
energy is distributed from the generating station to 
the consumers. Local distribution is, however, 
what the author mainly considers, although it is 
sometimes difficult to draw an exact line between 
transmission and distribution. In general, however, 
it is assumed that transmission refers particularly 
to the handling of large quantities of energy between 
the point of generation and other control points 
from whence the distribution system carries it to the 
consumers. The subject is dealt with from three 
standpoints—electrical design, mechanical design 
and economic design, and a section is devoted to 
each. The first section of the book deals with the 
electrical design of the distribution system as a group 
of electrical circuits, and gives data and methods by 
which the ordinary problems arising in connection 
with such circuits may be attacked and solved. It 
discusses the various types of distribution systems 
in common use as regards lay-out, voltage phases, 








&c., and gives the advantages and disadvantages 





of each. Attention is also paid to some of the details 
of the design of individual circuits which affect their 
satisfactory operation, such as voltage drop, regula- 
tion fusing, &c. Many of the electrical problems 
of design are so interrelated with considerations of - 
mechanical and economic design that the author 
has found it difficult to consider them separately, 
but in the main the two latter matters are dealt 
with in part two and part three of the book respec- 
tively. When it is stated that the volume contains 
over seven hundred pages and nearly four hundred 
illustrations, it will be realised that the subject of 
local distribution has been covered pretty thoroughly. 
As we have already indicated, the book deals with 
American practice, and, in some respects, may not 
conform with British regulations ; but, on the whole, 
it contains information which should prove of universal] 
interest. Pictures are given of a number of overhead 
rural distribution schemes which seem to work at 
considerably higher pressures than those in vogue 
in this country, and in some cases a separate trans- 
former is installed for each consumer. 
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Diesel Engine Operation, 








SIXTY YEARS AGO. 





Waite the carnage of the Franco-Prussian War was 
at its height, the British Association, meeting at Liverpool, 
was, in fitting contrast, listening to Huxley, its president. 
delivering a memorable address on the origin of life and 
the application of recent biological discoveries to the 
alleviation of human suffering. That address had no 
direct interest of an engineering kind, but recognising 
its greatness and its significance, we reprinted it in full 
in our issue of September 16th, 1870, and discussed it 
in a leading article in our succeeding number. To-day, 
the theory of abiogenesis is, we suppose, thoro ly dead. 
Yet, from biblical times onwards until the middle of last 
century, the belief was held that life could arise by spon 
taneous generation. Redi, an Italian, in or about the year 
1668, was the first who sought to prove that life could never 
arise except through the agency of pre-existing living 
matter. The maggots in a piece of dead meat are not 
generated by the corruption of the meat, but arise from 
eggs introduced into the meat by living blow-flies. 
Theology and ancient science held strongly to the doctrine 
of abiogenesis. The corruption of one thing was held to 
be the birth of another. A seed had to die before the young 
plant sprang from it, “That which thou sowest is not 
quickened, except it die.” With the improvement of 
the microscope and the development of chemistry, Redi’s 
doctrine of biogenesis gathered force in spite of the opposi- 
tion of the rigid theologians, who still held that bees could 
arise out of dead lions. The doctrine was not, however, 
to be easily established. Experiment after experiment 
was carried out to test it, but time and again a seemingly 
conclusive result was upset by the discovery that some 
possible effect had been overlooked. Then came Jenner, 
Helmholtz, Pasteur, Huxley himself and Lister, and final 
and irrefragable proof that Redi was correct in his view. 
Life could not arise anywhere in dead matter, or para- 
sitically in living matter, unless it were introduced into 
the matter by external living agencies. What that dis- 
covery has meant and yet shall mean to the human race, 
who shall tell? It introduced the bacterium and the 
bacillus to the pathologist and revolutionised the whole 
outlook on disease. It lies at the very foundation of the 
preservation of foods of all kinds, from chilled mutton to 
tinned salmon. It lead Pasteur to a cure for hydrophobia 
and Lister to his beneficent work on antiseptics. Sixty 
years ago it had scarcely begun to make its practical 
influence felt. Its most notable outcome so far had been 
the development of a remedy for the pébrine disease 
affecting the silkworm. Bu: it was recognised, as we 
remarked in the leading article to which we have referred, 
that “‘ germs infest the human body and give rise to many 
of those infections and contagious diseases which have so 
long baffled the skill and devotion of the medical profes- 
sion.” It was clearly seen that the unmolested reign of 
the microbe would not continue much longer. Very 
curiously the only disease specifically mentioned either 
by Huxley or ourselves as coming within the field of attack 
by the “‘ new weapons ” was scarlet fever, a disease which, 
in three recent years, had carried off ninety thousand 
people. Scarlet fever is to-day one of the few common 
diseases, the infective organism of which has not yet 





definitely been discovered 
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The Manufacture of “Eclipse” 
Hacksaw Blades. 


THERE are few appliances in engineering workshops 
that receive less attention as a rule than hacksaws. 
Frequently they are stowed away in some remote 
corner of the shop, surrounded by scrap metal and 
generally forgotten until their immediate services are 
required. In many instances, too, the wrong types 
of blades are used, while the machines are at a further 
disadvantage for lack of maintenance service, and in 
such conditions it is impossible for them to operate 
efficiently. In the matter of blade selection there is 
much carelessness and ignorance on the part of the 
users of hacksaws, and in this article it is intended to 
place before our readers some information on this 
subject which is based largely on the results of an 
interesting inspection of the hacksaw factory of James 
Neill and Co. (Sheffield), Ltd., Sheffield. 

Broadly, there are three types of hacksawing 
machines in common use for heavy power cutting, 
viz., (a) the old-fashioned “ rub-up-and-down ”’ 
machine with no lift of the saw on the return stroke ; 
(6) the oil dashpot type of machine which holds the 
blade off the work on the return stroke until the com- 
mencement of the next forward cutting stroke; and 
(c) the oil-ram positive-lift type of machine built on 
the draw-cut principle which definitely lifts the blade 


clear of the work on the forward or non-cutting 
stroke. The first type of machine requires a blade 


having a finer pitch of tooth than the others, owing 
to the fact that the blade is not lifted in the return 
stroke. Under such circumstances no blade can be 
expected to give first-class cutting results as the 
rubbing on the return strokes dulls the teeth. With 





CRUCIBLE FURNACES 


the other two types it is essential for the best results 
that the lifting mechanism should operate correctly, 
and that its timing should be correct, while there 
should be no play in the shaft bearings or the connect- 
ing-rod. The slides alsc must fit the frame properly 
and the lifting mechanism which releases the pressure 
on the return stroke must receive regular attention. 
Finally, the blade must be treated to a regular flow 
of coolant, which must not be allowed to enter the 
relief mechanism in dashpot machines. 

To obtain the best results with the minimum cost, 
much depends on the correct choice of pitch of the 
teeth of the blades. The following table, supplied 
by James Neill and Co., will be found useful :— 


Material to be cut. Hand Light power Heavy power 
pitch. pitch. pitch. 
Cast iron, bronze, aluminium 14 a ws . 4or6 
General work on mild steel 
in rounds, flats, and 
Ommesee .. oc cc eof BW 14 . : 6 
Medium and hard tool steels 18 14 10 
Angle iron, brass, copper, 
iron, piping, &c. va 18 14 
Conduit, cycle and other 
thin tubing, sheet metal 
work, &e. ‘ ee 22 18 


In addition to the nature of the metal to be cut, 
the dimensions of the cutting surface need to be 
taken into account in selecting the most suitable type 
of power blade, and for that purpose the following 
particulars are recommended :— 

Heavy power blades 


Light power blades 
cutting surface. 


cutting surface. 


jin. to fin., 32 teeth per in. jin. to jin. 18 teeth per in. 
fsin. to jin. 22 ,, fin. to Ijin. 14g, Sw 
noe teoe. 3 . 2 Zin. to 43in. 10 gS ws 
lin. & above 14 9 — 5in. to 8hin. 6 o ” 0 

9in. & above 4 »” 9 #9 


Turning now to the manufacture of hacksaw blades, 
we give on page 312 and herewith a number of illus- 
trations of Messrs. Neill’s works at Sheffield. One of 
them shows the teeming of an ingot from which 
blades are made. 


” 


‘* Eclipse In the manufacture 





of these blades, crucible steel is melted in the makers’ 
own furnaces so that they have control of the 
manufacture right from the raw material to the 
finished blade. Great care is exercised in teeming 
the molten metal into the ingot moulds in order 
to prevent “‘ piping ’’ and consequent unsoundness. 
Samples from every ingot are analysed in the works 
laboratory, and are subsequently classified for future 
reference. In this way uniformity and regularity in 
the steel are obtained. 

The ingots which are 120 lb. in weight and of a 
flat rectangular section, are rolled into sheet form 
about 20in. wide and approximately 6ft. long in the 
various gauges required, and are then cut up under 
powerful guillotine shears into the necessary widths 
and lengths for the various sizes of blades manu- 
factured. These strips, to the number of approxi- 
mately three gross, according to the gauge of material 
used, are then clamped together, forming a solid block, 
and the teeth are milled on very powerful Lincoln 
type slab milling machines, specially designed and 
constructed for the purpose. We give on page 312 a 
view of these machines. They are electrically-driven 
and the milling cutters are of the built-up type. 

The milled strips are then put through automatic 
setting machines of most ingenious construction to 
give the teeth sufficient clearance to enable each tooth 
on the blade to do its full share of the work of cutting. 
The set strips are then ready for the next process of 
rounding the ends, punching the holes and branding. 
These operations are carried out on specially-designed 
heavy presses, one stroke of the machine blanking 
the strip into two blades and at the same time punch- 
ing the holes, rounding the ends and branding the 
blades with the firm’s trade mark. 

The next and probably the most important process 


is the heat treatment and tempering of the blades. 
However perfect the mechanical operations may have 
been, a blade made out of the best crucible steel would 
be utterly ruined by incorrect hardening or tempering. 
It is therefore essential that the most up-to-date 
hardening furnaces should be used, and that those 
furnaces should be controlled by pyrometers. In the 
manufacture of the “‘ Eclipse *’ hacksaw blades, not 
only is that done, but automatic bells control the 
human element and fix for the operator the exact 
length of time the blades are in thefurnaces. In that 
way the period of “‘ soak” can be definitely fixed for 
each particular size of blade. For hardening, the 
blades are taken up to a heat of approximately 
780 deg. Cent. in specially constructed furnaces and 
are then quenched in pure sperm oil. 

A heat of 375 deg. to 450 deg. Fah. is required for 
tempering, varying according to the size of blade, and 
that process is carried out in either the ordinary type 
of oil bath tempering furnace or in a specially-con- 
structed gas-heated muffle furnace with the same 
amount of care as regards the control of the heat and 
period of “soak’’ as in hardening. Finally, the 
blades are softened at the ends by passing them on an 
endless belt over a series of gas burners. This opera- 
tion is necessary to prevent the blade breaking 
through the holes when tensioned up in the frame. 


HIGH-SPEED STEEL BLADES. 


Power hacksaw blades are now also being made 
from high-speed steel. The manufacture of these 
blades is conducted on lines similar to those followed 
with ordinary 1 to 2 per cent. tungsten steel 
blades, but the heat treatment of the blades made 
from high-speed steel is different. In addition, 
**Eclipse”’ high-speed steel blades are sand blasted, 
and, in consequence, have an attractive silvery 
appearance. High-speed steel blades cost three 
and a-half to four times as much as the tungsten 
blades, but it is claimed that they will accomplish 








at least six times as much work, and, in addition, will 
cut hard steels approximately twice as quickly. 
They are recommended for hacksaw machines em- 
ployed on repetition work, and are specially suitable 
for cutting hard alloys, such as chrome, nickel- 
chrome and manganese steels. 

Two methods of working with high-speed steel 


blades may be adopted. The first is to run the blade 
at a speed not exceeding 120 strokes per minute with 
coolant and little or no added weight. That procedure 
reduces the cutting to about half the normal time 
taken by an ordinary tungsten blade, which cannot be 
run at more than seventy strokes per minute on hard 
steels without the risk of drawing the temper. The 
other method is to keep the speed at seventy strokes 
per minute when cutting hard steels, gradually adding 
weight to keep up the time taken on the first cut. 
By this method the initial cutting time is about the 
same as with an ordinary 1 to 2 per cent. tungsten 
blade, but the life of the high-speed steel blade is 
from five to ten times that of an ordinary blade. 
Experience has demonstrated that when cutting 
hard steels, the life of a high-speed steel blade is 
longer when run at seventy strokes per minute with 
the necessary weight added from time to time, than 
when running at 120 strokes per minute with little 
or no added weight. It is therefore necessary to test 
the advantages of speed against feed, the tendency of 
the one being to give quicker cutting, and of the other, 


longer life and squarer cutting. In Messrs. Neill’s 
testing department, hacksaw machines, we are 
informed, regularly cut 3in. round 1-30 per cent. 


carbon unannealed bars having a Brinnel hardness of 
300, with high-speed steel blades at the rate of a 
square inch per minute. The makers claim that apart 
from the question of reduced running costs, by the 





CRUCIBLE STEEL FOUNDRY 


use of high-speed steel blades, many steels, which at 
present have to be annealed before they can be satis- 
factorily cut with the ordinary tungsten blades, could 
be cut by a high-speed steel blade in an unannealed 
condition, thus saving the cost of the heat treatment. 
Speaking generally, light power machines have no 
lift on the return stroke, and are run without coolant. 
It is important therefore that the speed should not 
exceed sixty strokes per minute, and that the weight 
on the machine is well back. A new blade does not 
require any added weight, but the pressure shculd be 
increased as the blade becomes worn. We are 
informed that a great deal of the trouble experienced 
with light power blades is due to the frame, which 
holds the blade, being lowered on to the work too 
rapidly. On commencing each cut, the weight of the 
frame should be relieved by the operator’s hand until 
the teeth of the blade have become embedded in the 
materials to be cut. After that has been done, the 
frame can be released. It is important that the 
material should be firmly fixed in the vice of the 
machine and the blade sufficiently tensioned in the 
frame. For all-round general work on a light power 
machine, blades with fourteen teeth per inch are 
recommended, but if angle iron or tubing of any 
description has to be cut a finer pitch is necessary. 


Hanp Hacksaws. 


Two types of hand blades are manufactured by 
Messrs. Neill, one of the “ all-hard”’ type and the 
other the flexible back type. The skilled engineer 
prefers the ‘“‘all-hard”’ rigid type of blade, but, 
where semi-skilled operators are employed, the 
flexible back type is preferable. ‘ Eclipse’ flexible 
blades are hardened on the teeth only, and it is 
claimed for them that (a) they are unbreakable in 
use, and (b) that they are particularly suitable for 
cutting by hand at an angle, or if the work cannot be 
held in a vice or is in an awkward position. Having 
selected the right pitch of tooth and the right type 
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of blade, it is equally essential to see that the blade 
is used in the proper manner. 

After inserting the blade in the frame with the 
teeth pointing away from the operator and tensioning 
the blade up suitably—the flexible blade being ten- 
sioned slightly more than the “ all-hard *’ variety—it 
should be used in a manner similar to that in which 
the skilled mechanic uses a smooth file. Sufficient 
pressure should be exerted on the forward stroke to 
prevent the blade sliding over the material, while on 
the return stroke the pressure should be released. A 
speed of fifty strokes per minute will actually do the 




















“EcCuPse’'' HACKSAW FRAME 
work much more quickly than faster cutting, and with 
less exertion and fatigue on the part of the operator. 
Rapid cutting also tends to draw the temper of 
the blade, owing to the excessive heat generated, and 
in consequence the sharp cutting points of the teeth 
are easily glazed and the blade is rapidly worn out. 
For hand sawing the commonest type of frame on 
the market is the “file handle” flat stock bow-bend 
frame, which, owing to its design is responsible for 
many of the breakages that occur in hand sawing, 
because the normal tendency is for the pressure to be 
applied on the top of, instead of behind, the teeth of 
the blade. It also tends to cause hand cramp, and, 
owing to lack of control, to set up a wobble which 
results in many breakages. To overcome these dis- 
abilities, Messrs. Neill have produced a special type 
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frame for hand sawing to which they have given the 


name of “ Eclipse,”’ and which consists of two main 
parts, a tubular bow bend and a “‘C” shaped tubular 
grip, to which is fitted a substantial die-pressed 
handle. Heavy-gauge tubing of a special steel is 
used throughout, the bow bend sliding in the housing 
of the “‘C ’’-shaped grip. The frame is adjustable to 
take any length of blade from 8in. to 12in., and as the 
tension screws are square, the blade can be set to cut 
in the horizontal plane when necessary. It will be 
observed from our illustration of this tool that the 
shape of the “C ” type grip not only guards against 
causing injury to the operator’s kunckles, but enables 
the power to be applied in the correct manner and gives 
the operator perfect control. The position of the 
handle ensures that the forearm is in line with the 
teeth of the blade, and that the pressure is, in con- 
sequence, applied in the correct direction, i.e., behind 
and not on top of the teeth of the blade. The makers 
claim that the frame is perfectly balanced, reduces 
fatigue and breakages to a minimum, and permits of 
better, quicker, and easier cutting than is the case with 
the ordinary type of frame. 

We may add that we understand that in order 
to cope with the increasing demand for their blades, 
Messrs. Neill have found it necessary to build a 
new two-story factory into which, upon completion, 
their hack saw department will be moved. 








EUROPEANS who are brought into contact with Chinese 
workmen quickly recognise certain characteristics that 
are admirable. They are usually industrious and, indi- 
vidually, they are invariably good-tempered. They may 
seem to be a bit pig-headed, and once they have a way of 
doing a job, dislike change of method. They are at times 
inconveniently curious about mechanism, and almost 
absurdly confident of their ability to do jobs concerning 
which they have no knowledge. It is, however, the experi- 
ence of Professor C. A. Middleton Smith, of Hong Kong, 
after eighteen years of daily contact with Cantonese 


workmen, that they are very industrious, good tempered, 
and most eager to learn anything that will help them in 
their work. 


We can endorse his opinion. 
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On Wednesday morning, September 10th, the 
meeting commenced at the early hour of 9.30 a.m., 
when the Institute was given a hearty welcome to 
Southampton by the Mayor, Councillor Hector 
Young. The President, expressing the thanks 
the Council and members for the manner in which 
they had been received, said that he hoped that the 
information contributed to the meeting in the form 
of papers and discussion would be of some value to 
the industrial firms in Southampton, and lead to a 
realisation that the work of the Institute is directed 
to the advancement of those industries. Incidentally, 
the President expressed the pleasure of the Council 
at such a large attendance at the meeting, which 
included members from Austria, Germany, Poland, 
Switzerland and the United States. He specially 
mentioned the presence of Dr. Rohn, who represented 
two allied viz., the Verein Deutsche 
Ingenieure and the Deutsche Gesellschaft fiir Metall- 
kunde. 

The secretary, Mr. G. Shaw Scott, then announced 
the following nominations by the Council for officers 
for 1931, and mentioned that further nominations 
could be made before the close of the Southampton 
meeting :—President, Dr. R. Seligman; Vice-pre- 
sidents, Professor D. Hanson and Dr. A. G. C. Gwyer ; 
members of Council, Professor C. H. Desch (Sheffield), 
J. Fry (London), H. H. A. Greer (Glasgow), Dr. 
J. L. Haughton (Teddington), and Dr. H. W. Browns- 
don (Birmingham). 

The annonuncement was also made that at present 
the membership is just over 2000. 


of 


societies, 


Gas REMOVAL AND GRAIN REFINEMENT 01 
ALUMINIUM ALLOYS. 
The reading and discussion of papers was then 
proceeded with, the first paper being “‘ Gas Removal 
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and Grain Refinement of Aluminium Alloys,’’ by 
Dr. W. Rosenhain, F.R.S., J. D. Grogan, and T. H. 
Schofield. 

The official summary of the contents of this paper 
says that a number of selected volatile chlorides were 
passed into molten aluminium and certain alloys. 
All were found to be efficacious in removing dissolved 
gas from the metal. Some, particularly titanium 
tetrachloride, also produce a marked reduction in 
grain size. The reduction of grain size occurs also 
when titanium is added to aluminium in the form 
of titanium-aluminium alloy produced by the 
** Thermit ’’ process. 

In presenting the paper, Dr. Rosenhain expressed 
the view that whilst volatile chlorides would un- 
doubtedly be of value to industry, there were diffi- 
culties of expense and others still to be overcome. 
Since writing the paper, it had been found possible 
to pass a stream of dry nitrogen gas instead of intro- 
ducing the volatile chloride by itself by mere volatili- 
sation under high pressure, as described in the paper. 
The new process combined the advantage of a rather 
more violent agitation owing to the larger volume of 
gas being passed through without disadvantageous 
effects upon the chloride. The operation had not 
yet been tried on a large scale, but it seemed to offer 
an easier and cleaner way of carrying out the process. 

Mr. D. R. Tullis, whose name was mentioned by 
Dr. Rosenhain as having carried out work of the 
nature described in the paper, said that the subject 
had oceupied his attention for some time, and he 
could therefore speak with experience. Various 
gases might be employed, and the least expensive 
was pure chlorine, but there was always present 
a danger to the operators in the escape of such a 
poisonous gas. The use of chlorine gas compounds, 
therefore, was much safer because its substances, 
in the presence of moist air, generally decomposed 
to hydrogen chloride, and metallic or non-metallic 
hydroxide. When applied to aluminium and alumi- 
nium alloys free from magnesium or similar metals, 
the final product in all cases was aluminium chloride 
vapour, which acted as a very efficient scavenger, 
and in its rapid ascent through the molten metal 
removed the dissolved gases. Aluminium chloride 
vapour, unlike other gases, was insoluble in molten 
aluminium. It was also much more readily evolved 
at high temperatures than at low temperatures. The 
method, described in the paper, of employing the grain- 
refining element was developed in his own labo- 
ratory. It produced a very desirable result, and had 
the advantage of combining the two operations in a 
single process. The most effective substances known 
at present to produce that combined result were the 
chlorides of boron, titanium, and vanadium. In a 
given alloy, however, one might be more effective 
than either of the others, and in some cases the com- 
bination of any two might be more effective than one 
single substance. The method of application was 
extremely important, and in that connection he did 
not think that the method described early in the 
paper was one which would give the necessary intimate 
contact required between the compound vapour and 
the molten metal. It was interesting also that boron 
tri-chloride had the property of bringing about 
modification or refinement in the microstructure of 
a number of alloys, including copper, silicon, and 
copper-zine alloys. The speaker illustrated this point 
with slides, and then went on to explain that the 
property resulted in the production of a cast alloy 
which had the appearance of a heat-treated and 
quenched alloy, the most notable result being a marked 
increase in elongation. Silicon alloys refined by this 
process also possessed the valuable property of being 
able to undergo heat treatment without causing the 
silicon particles to increase in size. Thus it was 
possible to produce a modified silicon alloy containing 
copper, and subsequently to obtain the copper as a 
solid solution by heat treatment and quenching 
without causing the silicon particles to coalesce. 
The resulting alloy possessed a finely divided silicon 
eutectic, together with increased hardness and 
strength which was due to the dissolved copper. 

Mr. G. Mortimer said, that as Chairman of the Com- 
mittee dealing with the problem, he preferred to 
listen to the actual investigators than to discuss the 
matter himself. His own foundry, however, had 

tested Dr. Rosenhain’s titanium tetrachloride process 
on a large scale with very successful results, provided 
that the gas was applied at a quite definite tempera- 
ture. He had also found that the temperature varied 
with each different alloy. One great difficulty he 
had encountered was the formation of dense white 
fumes, and he rather feared difficulties with the Home 
Office. On one occasion a very small amount of 
titanium tetrachloride was dropped on a patch of 
damp foundry sand, and it not only cleared the foundry 
of workers for the morning, but it also nearly cleared 
the district. He did not know whether those fumes 
were harmful, but certainly if they were seen they 
would be assumed to be harmful. Personally, he 
had breathed many thousand cubic feet of them, 
and had a tobacco throat, although he did not know 
whether it was due to those fumes or not. At his 


foundry he had adopted the method of soaking some 
dry asbestos waste with the reyuired quantity of 
titanium tetrachloride and pushing it to the bottom 
of the melt, a very easy method compared with 
passing it in a tube. 


out a number of trials with the process on a fairly 
practical scale, and was convinced that it did achieve 
what it set out to do. It did remove nearly all the 
harmful gases from aluminium, and the crux of the 
matter now was for Dr. Rosenhain to devise a suitable 
method of applying it in practice. There were many 
difficulties in practice, such as the effect on the atmos- 
phere of the neighbourhood and the extreme incon- 
venience of having the factory inspector establishing 
a local office in the factory. The use of a stream of dry 
nitrogen, as suggested by Dr. Rosenhain, might be 
satisfactory, but the difficulty in a factory was to 
secure a supply of dry gases. There was, therefore, 
a field for considerable further investigation, although 
he was by no means disparaging the valuable work 
already done. 

Dr. Max Haas said that the question to be con- 
sidered was how the process could be applied in a 
commercial way. It had been tried on the Continent, 
and he believed it would be necessary to give up the 
titanium tetrachloride process and come back to 
chlorine. Soaking asbestos, as mentioned by Mr. 
Mortimer, was one way of introducing the gas, but 
difficulties would arise in dealing with very large 
melts. It would be necessary to separate the question 
of gas removal from grain refinement, because he 
foresaw some difficulties if the two were taken 
together. It would also be interesting to know some- 
thing about the effect of titanium tetrachloride on 
corrosion of Y alloy, for example, and whether any- 
thing known about the solubility of chlorine gas in 
aluminium alloys. Nevertheless, he believed the 
process had a future. 

Mr. H. Sutton said that he had tried the method 
mentioned in the paper with equal success to that 
achieved by the authors. Had the authors any idea 
of the comparative behaviour of the same alloys 
as they had used in their work described in the paper, 
but melted under ordinary conditions in an electric 
furnace in air ? It would be interesting to have data 
which would enable the tensile properties in the two 
cases to be compared. 

Dr. W. Rosenhain, F.R.S., said that he agreed with 
the suggestion by one or two speakers that the methods 
of introducing these gases were primitive laboratory 
methods, but at the same time he regarded the method 
mentioned by Mr. Mortimer of soaking asbestos in 
titanium tetrachloride as an even more primitive 
works method! The real solution was to use some- 
thing like a small Bessemer converter ; either pouring 
the molten alloy into a vessel of that kind or melting 
it in that vessel and blowing the gas through the 
metal, very much as air is blown through molten 
steel in a Bessemer converter. That, however, could 
only be carried out on a large scale. Fumes, of course, 
were another difficulty ; but-he felt that we were 
inviting them by using asbestos, as suggested by 
Mr. Mortimer. By using a converter, it would be 
possible to catch the effluent gases in a suitable 
hood and take them away, so that nobody would 
see or smell them, or hear of them at all. They were 
irritable, and he had found it desirable to put up a 
hood. He did not agree with Dr. Haas that chlorine 
was as good as the chlorides mentioned in the paper. 
Professor D. Hanson said that he had been working 
on a similar problem for twelve months, and could 
confirm a great deal of what was said in the paper. 
As mentioned by Dr. Aitchison and Mr. Mortimer, 
however, there were some difficulties in applying the 
method on a large works scale. He had found that 
when working with small quantities of metal, it was 
possible to effect the removal of gases from aluminium 
alloys in a relatively short time ; but when it came to 
melting hundredweights, the time required was rather 
long. Sometimes it was quite impossible, with any 
of the known methods, to get enough gas in before 
the metal had become too cold. That, perhaps was 
not an insuperable difficulty, and, apparently, it was 
in the minds of the authors. If the process was to 
be successful, however, it was necessary to give 
careful consideration to methods of putting the 
gas in in sufficient quantity to effect gas removal 
quickly enough. The time required at present with 
20 Ib. to 30 Ib. of metal was 15 to 20 minutes, and with 
larger quantities it was much longer. One trouble 
which users were likely to encounter was that they 
did not put the gas in quickly enough. If the removal 
of the harmful gases was to be effective, the stream 
of gas put in must be rapid, particularly if the process 
was carried out in a humid atmosphere. Moisture, 
or water vapour, had a very potent influence on 
unsoundness in aluminium alloys, and the use of dry 
gases could effect a notable improvement. The 
drying of the gases, too, must be very effective, and 
he was wondering whether some novelty of idea, 
would not be required before the methods could be 
effectually applied, i.¢., some methods which would 
enable the humidity of the gases to be controlled. 
Ordinary laboratory methods were, perhaps, not 
quite rapid enough, although they might be good 
enough. The question of moisture was also important 
with regard to the coke used in the furnace, and the 
fact that England was, generally speaking, a wet 
place must not be overlooked. It might even be 
that the use of those gases would be but a stop-gap, 
as he felt that the use of chlorine-bearing gases 
would introduce difficulties in the foundry. As to 
chlorine itself, there were difficulties in leading the 





the chlorine before the first melt had been treated. 
At the moment, therefore, the most difficult problem 
was how to get the chlorine in. 

Mr. J. D. Grogan, who promised a full reply in 
writing, expressed the view that Dr. Hanson had over- 
stressed the difficulty of getting dry gases. Ordinary 


cylinder nitrogen was dry enough. ith magnesium 
in the alloys there were oxide inclusions which did 
as much damage. A much bigger source of danger 
was the type of furnace used. At first, the authors 
used an ordinary natural draught furnace, with a ring 
burner at the bottom, the products of combustion 
passing out all round at the top. An injector furnace 
was then tried, but it was a failure, as it resulted in 
the introduction of as much hydrogen from the pro- 
ducts of combustion as was being removed. There- 
fore, the melting conditions must be perfect. 


Pressure Die-cast ALUMINIUM TgEsT Pixeces. 


The following paper was then presented :—*‘* Pres 
sure Die-cast Aluminium Alloy Test Pieces,’ by J. D. 
Grogan, of which the official abstract runs as follows : 
—This paper reports an investigation of the 
mechanical strength of certain aluminium alloys 
when pressure cast in the form of small tensile test 
pieces. The behaviour of selected alloys when sub- 
jected to the attack of molten aluminium alloy and 
the method of entry of metal under pressure into a 
simple cylindrical mould are described. Results of 
tests of pressure die-cast tensile test pieces indicate 
that, if certain serious techanical difficulties can be 
overcome, the pressure casting process will yield pro- 
ducts of excellent mechanical properties. 

Mr. A. H. Nicholson, in opening the discussion, 
said that in spite of what was said in the paper, die 
casting was being used in practice to an increasing 
extent. As a matter of fact, the results obtained by 
the author were surprisingly good, considering the 
slow speed of casting and the low casting pressure. 
In practical work, 600 lb. pressure was commonly 
used to-day, but the author had not employed a 
higher pressure than 80lb. With higher pressures 
the results given in the paper would have been ver 
much better than they were. 

Mr. G. Mortimer remarked that the paper gave nv 
basis of comparison with work actually being done in 
practical pressure die casting. Such castings were 
being turned out in hundreds and even thousands, 
some of them very intricate, and it was very seldom 
there was a scrapped casting. There had been a 
great advance in the last few years, which was 
possibly due to the amount of silicon, and he would 
have liked the paper to give results obtained with 
alloys as they were cast. In that event, the author's 
results would have been much better. As regarded 
pressure, there had been the opinion in the industry- 
and it appeared to be the basis of the idea of the paper 
—that if the casting could be poured by gravity and 
then pressure was applied to bring about the feeding, 
better results would necessarily be obtained. An 
apparatus was set up in his foundry to carry out 
that proposal, and experiments were continued for 
several months. However, they were a failure pro 
gressively as the pressure went up. For that reason 
also it would have been an advantage to have had 
results in the paper with higher pressures. He him- 
self had found that up to 100]b. per square inch 





there was an improvement in all cases, but as 1000 Ib. 
was reached, the elongation and every other property 
fell away considerably. He would like to hear other 
experiences on that point. In reading the story of 
troubles described in the paper, he wondered how 
it was that dozens of pressure die castings were being 
produced day after day. Nevertheless, the author, 
even if he had not shown how to make pressure 
castings, had put forward a record which would be 
a valuable reference in the future. 

Mr. E. V. Pannell said that the results in the paper 
would bedisappointing tothe pressurecasting industry, 
for it seemed that commercial practice was a good 
deal ahead of research. There were two main 
divisions of pressure die casting, viz., mechanical and 
metallurgical, and it was doubtful whether that very 
painstaking investigation had thoroughly eliminated 
the multifarious factors appertaining to the mecha- 
nical side before attacking the metallurgical side. 
The pressure used in modern light alloy casting work 
was of the order of 400 Ib. to 600 lb., and a great deal 
of difference would be found between metal which 
was gently pushed into the pot and that which was 
deliberately shot in. Furthermore, the size of the 
gate was a most important factor in the production of 
satisfactory castings. The use of too low a pressure 
and the wrong size of gate resulted in the metal being 
thrown into the moulds at too low a velocity and the 
mould was not adequately filled. That had bewn 
found by the author, and he introduced shrinkage 
heads, thus falling back on gravity casting methods. 
A mould, however, should be thoroughly tilled with- 
out the use of a shrinkage head. In connection with 
the study of gate and die design, there was the method 
that had been used of priming the gate with a mixture 
of oil and blacklead, and it showed in a graphic 
manner on the walls of the die, the whirls and eddies 
arising from an improperly placed gate. As to the 
metal used for containers, cast iron had proved itself 
to be the only suitable one, but as with modern pres- 
sure casting plant, the goose neck or container weigh- 








Dr. L. Aitchison remarked that he also had carried 


gas into the molten aluminium. An ordinary iron 
tube would probably be destroyed by the action of 





ing 60 Ib. or 70 1b. only had a life of eight hours, it 
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was clear that there was considerable room for im- 


provement there still. It was a little surprising 
that the aluminium-copper alloys gave such 
unsatisfactory results, in view of the thousands 


of tons of such alloys that had been pressure cast. 
An average tensile strength of 15 tons and an average 
elongation of 3 per cent. in 2in. was quite standard 
practice, whilst the castings were relatively homo- 
geneous. Pressure casters, however, carefully steered 
clear of alloys containing magnesium. Compositions 
involving nickel were most valuable in pressure cast- 
ing, because they formed a good finish in contact with 
the mould and they seemed to lead to a longer life 
ofthe mould. It was to be hoped that the Committee, 
with which the author was working, would in future 
work keep the closest possible contact with commercial 
die casting practice, because only by using modern 
automatic machines, high pressures, rapid shots, and 
the most careful die design could productive results 
be obtained. Then, having settled the mechanical 
variables and stabilised them, we could obtain ade- 
quate productive results on the metallurgical side. 

Mr. A. H. Mundey sympathised with the author 
in his efforts to obtain a material for the goose necks 
or containers for molten aluminium. A great deal 
had been done in that direction in the past, and good 
cast iron had to be fallen back upon. Whilst agreeing 
with previous speakers as to the large quantities of 
pressure die castings that were turned out in every- 
day practice, he felt that Mr. Pannell was putting 
forward a counsel of perfection in suggesting that we 
should require no shrinkage head to take up the un- 
soundness that frequently occurred. It was almost 
impossible to get any casting perfectly sound, and if 
we must have unsoundness, let us have it in some 
place where it could be cut off and not used. At the 
sume time, we should so design dies that it was 
reduced to a minimum, because very often from the 
form of the casting it was difficult to provide any 
head at all. As regarded test pieces, it was necessary 
to educate the inspectors and others who went over 
the material as to the acceptance of a die-cast test 
piece. There were not many specifications which at 
present admitted die-cast test pieces, yet if they were 
machined or turned a change had been produced. 
Therefore the B.E.8S.A. and others concerned with 
specifications should bring their influence to bear so 
that die-cast test pieces would be accepted to repre- 
sent die castings. 

Dr. Walter Rosenhain, F.R.S., Chairman of the 
Research Committee carrying out the work, referring 
to the suggestion that the investigation should be con- 
tinued in close contact with the industry, said that it 
would be continued if the industry offered any sup- 
port. He was sorry to say, however, that hitherto that 
support had not been adequate, and that was the 
reason why the work had been carried out at a pres- 
gure of 80 lb. only. The industry had not provided 
the funds for carrying the pressures much higher, and 
it appeared that whilst the industry was quite ready 
to criticise the results that had given to it, 
it had not been so ready to contribute to the cost 
of producing them. The same applied to the question 
of contact with commercial practice. If the die- 
casting industry had been a little more ready to give 
assistance in the way of information regarding the 
experience it had had and how some of the difficulties 
had been overcome, Mr. Grogan would not have been 
obliged to find out the information the best way he 
could. In spite of what had been said, he was inclined 
to think the results in the paper indicated that 
commercial results were not always as good as they 
were thought to be. To obtain good test results under 
a lower pressure was perhaps a more difficult achieve- 
ment than by trying to get over the difficulties by 
brute force, and using higher pressures. 
time, he agreed that investigations at higher pressures 


been 


were highly desirable, and said that if the industry | 


would give its support, any facilities or assistance 
that could be given at the National Physical Labo- 
ratory would be entirely at its disposal. 

Mr. Grogan will give a detailed reply in writing. 

Dr. K. L. Meissner then presented a paper, entitled 
“The Artificial Ageing of Duralumin and Super- 
Duralumin,” of which we reproduce the official 
abstract. 


rHE ARTIFICIAL AGEING OF DURALUMIN AND 
SUPER-DURALUMIN. 


This paper records an investigation of the effect of artificial 
ageing from 50 deg. to 200 deg. Cent. upon two commercial 
duralumin alloys, 681B and 681B1/3, and upon super-duralumin 

-duralumin with addition of silicon. The periods of tempering 
were generally twenty and forty hours. The artificial ageing 
was applied in the first series after ageing at room temperature ; 
in the second series immediately after quenching from high 
temperatures—about 500 deg. Cent. No substantial difference 
was observed between the two series. 

In a third series, test pieces were artificially aged after having 
been age-hardened at room temperature and cold rolled. In 
this series, an interesting phenomenon could be observed at 
about 100 deg. to 125 deg. Cent., in that material was produced 
having high tensile strength and elongation, combined with a 
yield point which was about 33 to 53 per cent. higher than that 
obtained in the two other series investigated. 

The effect of artificial ageing upon duralumin consists, after 
an initial softening at lower temperatures, mainly in raising 
the yield point, whilst the tensile strength is influenced only 
slightly. At the same time, the elongation, flexibility, and other 
cold-working properties are decreased very markedly, and, as 
shown in previous work, the resistance against corrosion is also 
decreased. 

In contrast to duralumin, the tensile strength of super- 
duralumin is markedly raised by artificial ageing, but the rise 
keeps behind that of the yield point, relatively. The other pro- 


At the same | 


perties are, in general, substantially the same as those for 


duralumin., 


Dr. L. Aitchison said that as the results had been 
obtained on sheet metal it would be interesting to 
know the size of the cast billet and to see the effect 
of the amount of cold or hot working carried out prior 
to the preparation of the specimens. The author 
had described two alloys which differed materially 
in manganese content and from the manner in which 
the results were presented, it was very difficult to 
make a comparison. One point was the very low 
elongation values in the paper for ordinary duralumin. 
That might possibly be due to the composition of 
the material, or it might not. The author's figures 
were of the order of 5 per cent., 6 per cent. and 7 
per cent., but it was possible to get values of 10 per 
cent., 11 per cent. and 12 per cent. after precipitation 
heat treatment, without sacrificing anything in the 
way of proof stress and maximum stress. It was, 
therefore, a pity to give the impression that artificial 
age hardening on that group of alloys must necessarily 
give such low elongation figures as those mentioned. 
The author would no doubt agree that the ratio of 
silicon to magnesium in those alloys was important 
if they were to respond satisfactorily to precipitation 
heat treatment. It was possible with a very low 
ratio of silicon to magnesium to get a very high 
elongation, but not a very ‘high proof stress. With 
a value of one-to-one, much higher values of elonga- 
tion were obtained without losing anything in proof 
stress. An increase of silicon, however, increased 
the proof stress, but reduced the elongation. By 
changing the percentage of magnesium, it was possible 
to produce curves, after precipitation heat treatment, 
which showed values for maximum stress and proof 
stress which were nearly parallel. Another interesting 
point was that after heat treatment, the age hardening 
of alloys containing no copper but silicon and magne- 
sium, occurred practically not at all at room tempera- 
tures, whereas the introduction of quite a small 
amount of copper introduced a very marked alteration 
both in the rate of age hardening and the quantity of 
age hardening at room temperatures, although it did 
not seriously affect age hardening at elevated tem- 
peratures. 

Dr. Marie Gayler discussed several points in the 
theory put forward in the paper and added that she 
| had used commercial aluminium and had definitely 
| found age hardening at room temperature, which was 
| in opposition to what Dr. Aitchison had said. 

Dr. Meissner, in his reply, suggested that possibly 
the difference between the elongation figures quoted 
by Dr. Aitchison and himself was due to the different 
method of measuring elongation used on the Continent 





| 
| 
| 
| 
| 
| 


| as compared with the method used here. 
| Dr. Aitchison said he had made allowance for that. 
| Dr. Meissner will reply fully in writing. 

The next paper was entitled “* Lattice Distortion as 
a Factor in the Hardening of Metals,” by W. L. Fink 
and K. R. Von Horn. The official abstract follows. 


LATTICE DISTORTION AND HARDENING 


[he authors of this paper state that Rockwell hardness 
measurements and diffraction patterns show that lattice dis- 
tortion can be accompanied by appreciable softening in an 
externally stressed aluminium alloy—‘* 178 "——-or a brass, and 
they give a curve representing stress versus hardness relations in 
the elastic range. They have found in certain “178” alloy 
specimens that lattice distortion resulting from quenching 
stresses approximating the elastic limit did not alter the hard- 
ness. References are cited to show that maximum lattice dis- 
tortion and maximum hardness are not necessarily coincident 
| in age-hardened alloys. The results indicate that considerable 
caution should be exercised in attributing the hardening of 
metals to lattice distortion. 


In the absence of the authors, the paper was taken 
as read and briefly discussed, Dr. Rosenhain asking 
in what sense the authors had used the term “ lattice 
distortion.”’ From his point of view, a misconception 
appeared to exist in the minds of the authors on the 
point, and he suggested that the alleged hardness 
figures in the paper were completely misleading. 

Dr. Marie Gayler also pointed out that there was 
| more than one kind of lattice distortion. 

The final paper on the morning of September 10th 
was by Dr. Marie Gayler, and was entitled ““ A Study 
of the Relation between Macro and Micro-structure 
on Some Non-ferrous Alloys.”” We give below the 
ofticial abstract. 


AND MICROSTRUCTURE IN NON-FERROUS 
ALLOYS. 


MACRO 


In this paper the results of a previous investigation are con- 
firmed, i.e., the higher the temperature from which an alloy is 
cast the coarser becomes the macrostructure, and at the same 
time the microstructure becomes finer, but in a less marked 
degree. 

Variation in the ratio of the cross section of the mould to that 
of the casting affects both macro and microstructure, but pro- 
vided this ratio remains constant and the casting temperature is 
not much above the liquidus, there is little difference in either 
the macrostructure or microstructure of alloys, whether cast 
into steel or — moulds. If, however, the casting tem- 
perature is raised the macrostructure of the alloy cast into a 
steel mould is slightly different from that cast into a graphite 
mould, but the microstructures are almost identical. 

The macro and microstructure of an alloy does not seem to be 
affected by various gases, provided the casting temperature is 
kept low. If, however, the casting temperature is raised, the 
atmosphere to which the molten metal is exposed has a very 
marked effect on the macrostructure, together with a small effect 
on the microstructure. Hydrogen, under the conditions men- 
tioned, causes the formation of a fine macrostructure in contrast 
with that obtained on casting under normal conditions. 

It has been shown that a copper-aluminium alloy which has 
been previously freed from gas ty the nitrogen process and then 








melted in vacuo still shows inverse segregation ; also the effect 





on segregation in an alloy which has been exposed 
or hydrogen has been noted. 

It appears that the presence of furnace gases has little effect 
on the “ modification ” of aluminium-silicon alloys. “ Modifica 
tion "’ of a silicon-aluminium alloy cannot be obtained by casting 
into a heavy, water-cooled copper mould. 


to nitrogen 
. 


Mr. R. Genders said that as the work described 
in the paper was preliminary, one could not bring a 
too critical eye to bear upon it. He looked forward 
to the results of an extension of the work and men- 
tioned one or two points bearing on the directing of 
that future work. There were a good many cases 
of apparent anomaly in the structures shown in the 
paper, but of them there was no explanation. There 
was, however, a basis for an explanation, and that 
was the behaviour of the metal during the actual 
pouring into the mould. The form of the structures 
must be regarded as beginning not when the mould 
was filled, but when the first particle of metal entered 
the mould. The ingot was formed progressively 
by -metal at the casting temperature which was 
being mixed with the cooler metal within the mould. 
In the same way, the outside of the ingot was not 
formed from the outside of each layer as it was added, 
but the outer skin was formed largely of the metal 
poured into the mould during the first 25 per cent. 
of the pouring time. A good deal of agitation inevit 
ably occurred in pouring, which resulted in large 
variations in structure. It would be an advantage, 
therefore, if a number of ingots were poured under 
each separate conditions, because it was very difficult 
to reproduce results especially when using such small 
ingots as lin. diameter. There were bound to be 
variations in the pouring technique with consequent 
variation in structure. 

Dr. A. G. C. Gwyer suggested that in spite of the 
small ingots used in the experiments, results were 
obtained which were comparable with the large-scale 
results. At the same time, he hoped the paper was 
the forerunner of work to be done with larger ingots, 
and especially with regard to the ratio of the cross 
section of the mould to the diameter of the ingot. 
He would like also the further work to include the 
effect of varying time, and varying temperature, 
in relation to larger ingots which were subjected to 
forging and rolling. That should help to solve many 
difficulties encountered in practice, such as edge 
cracking in an alloy. It might also be possible for 
the author to join forces with Dr. Rosenhain and Mr. 
Grogan and link up this work with the study of the 
effect of titanium tetrachloride. 

In the afternoon visits were paid to Portsmouth 
Dockyard, to the Supermarine Aviation Works at 
Hythe and Woolston, and to the Ordnance Survey 
Office, Southampton. A reception and dance was 
held in the Royal Pier Pavilion, Southampton, in 
the evening by invitation of the Mayor and Corpora- 
tion of Southampton. 


(To be continued, ) 








Proposed Long Pipe Lines for 
Natural Gas. 


In our issue of September 12th we briefly alluded to 
some proposals, which would involve the laying of pipe 
lines of great length and which have been put forward with 
the object of providing the towns of Regina, Saskatoon, 
and Moose Jaw in Saskatchewan with supplies of natural 
gas. We are now able to supplement the particulars con 
tained in the note alluded to with the further information 
given in what follows. The three towns referred to are, at 
present, without gas of any kind, either natural or artificial, 
and several owners of reserves of natural gas are endeavour- 
ing to obtain concessions to furnish them with supplies. 
Particulars of four separate proposals were recently 
published by the Regina newspaper, Leader Post. The 
suggestions were entitled :—(a) The Northern Utilities 
(Moore) Natural Gas Project ; (6) the Dominion Gas Com 
pany (Yorath) Natural Gas Project ; (c) the Eagle Butte 
Company (Roth) Natural Gas Project ; and (d) the Regina 
Gas Company (Tenney-Williams) Natural Gas Project. 

The Northern Utilities scheme proposes to send the gas 
by pipe line from the gas fields of Alberta. A main pipe 
line 300 miles long would be run from Bark, which is some 
25 miles north of Medicine Hat in Alberta, to Regina. To 
the Bark end of this pipe line would be connected gathering 
lines running to various points in Alberta where surplus 
gas is available. The line from Bark would pass through 
and supply Swift Current and Moose Jaw on the way to 
Regina. A separate system would be necessary for taking 
a supply to Saskatoon. The main pipe line from that town 
would have to be laid for 195 miles in a north-westerly 
direction to Kinsella in the Alberta gas field. The esti 
mated cost of the Regina supply system is given as being 
10,000,000 dollars, and of that of Saskatoon 7,000,000 
dollars, so that the combined cost of the two schemes 
would be 17,000,000 dollars, or, say, £3,400,000, while 
the total length of main pipe line would be very nearly 
500 miles, which works out at an average of some £6800 
per mile. 

The Dominion Gas and Electric Company proposer to 
take natural gas to the Saskatchewan towns from the 
Turner Valley gas field at a point 25 miles south-west of 
Calgary, Alberta. The first part of the proposal would 
necessitate the running of a pipe line from Burdett in 
Alberta to Regina, a distance of 308 miles. Burdett, it is 
explained, is in the Bow Island gas field, which was 
formerly Calgary's natural gas supply, and is connected 
with that town and with the Turner Valley by a main 
pipe line and also with the Foremost gas field south of 
Burdett. To connect Saskatoon with that system—at a 


point 85 miles west of Regina—a line 135 miles long would 
1s pro- 


have to be laid due north to that town. Later, it 
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posed to lay a new high-pressure supply line due south- 
east from Turner Valley 140 miles to Burdett to supply the 
Moose Jaw-Regina-Saskatoon line direct instead of through 
the older pipe line by way of Lethbridge. The cost of 
these lines is estimated at 17,000,000 dollars. Finally, the 
project, as it is described by the Leader Post, contemplates 
(1) the future extension of a line north-west from Saskatoon 
to the Kinsella and Viking oilfields, which are connected 
with Edmonton by an existing pipe line; and (2) the 
establishment of another connection between Calgary and 
Edmonton so as to make a complete loop for the “ Prairie 
Cities." The Dominion Gas and Electric Company, 
because it controls the original gas Calgary fields--Bow 
Island and Foremost ~-and Edmonton- Viking, and because 
it has made agreements with Imperial Oil, Ltd., whereby 
the latter gives it—the Dominion Company—first call 
on all its gas produced in Alberta, claims control over the 
great bulk of developed natural gas in Alberta. 

The Eagle Butte Company, which was the first to 
present a definite proposal to Regina, having done so more 
than a year ago, had drilled for and obtained a big flow of 
gas in the Cypress Hills, just over the Alberta border, 290 
miles west and slightly south of Regina. Our contem- 
porary states that by reason of an accident, the well, 
which was blowing to waste 20,000,000 cubic feet of gas 
per day, became flooded with water and was ruined. A 
second well is, however, being drilled at a point 10 miles 
distant from the first well, and the project is based on the 
possibility of developing a big gas field in the Cypress Hills. 
If it got the gas and obtained the concession the company 
would lay a main pipe line to serve Regina, Moose Jaw, 
Swift Current, and intervening towns, but it does not 
propose to enter Northern Saskatchewan. 

The three foregoing companies all propose to supply 
gases obtained within the borders of the Dominion—all 
of them, in fact, from the Province of Alberta. The 
fourth proposal—made by the Regina Gas Company— 
involves the importation of gas from the United States. 
The line required would, actually, be shorter than those of 
any of the other projects, as a distance of only 182 miles 
separates Regina from the Bowdoin gas field in the State 
of Montana. Only a short branch line would be necessary 
to supply Moose Jaw. Saskatoon, however, does not 
appear to be included in the project. 

Each of the four companies is asking Regina for a 
franchise or concession to distribute gas within the town 
for a period of twenty years, and similar rights are sought 
in Saskatoon and Moose Jaw by those companies which 
propose to include those towns in their projects. The 
various companies have quoted the rates which they 
propose to charge consumers for their gas and the local 
authorities are now considering them. The rates are said 
to run from 80 cents—or, say, 3s. 4d.—per 1000 cubic feet, 
as a maximum for small domestic consumers, down to a 
minimum of 20 cents—say, 10d.—per 1000 cubic feet for 
very large industrial consumers, and it is understood that 
there is some variation between the different offers. Two, 
at any rate, of the companies have promised to have the 
gas ready for distribution in a year from the time of 
receiving the concession, provided that it is granted by 
October 3lst next. The proposals, it may be added, 
include the laying of distribution pipes in addition to the 
long-distance supply mains. 

While on the subject of supplying natural gas to towns, 
attention may be drawn to a very interesting experiment, 
which is being carried out by the Canadian Western 
Natural Gas, Light, Heat and Power Company and which 
is reported to be meeting with success. It is an attempt 
to store Turner Valley natural gas in the depleted sands 
of the Bow Island gas field. The necessary compression 
plant, which was erected about 6 miles north of Burdett 
in Alberta, began operations on July 25th, forcing about 
5,000,000 cubic feet of gas daily into some nearby wells of 
the Bow Island gas field. An outlay of 150,000 dollars was 
necessary before it was possible to ascertain if the plan 
were feasible, but after a run of two weeks it is under- 
stood that officials of the company felt that all difficulties 
had been overcome. 

A pipe line 170 miles in length and with a capacity of 
39,000,000 cubic feet of gas daily stretches from the Bow 
Island field to Calgary. Surplus gas from the Turner Valley, 
about 25 miles south-west of Calgary, is being taken 
through that 16in. pipe line and the new compression 
plant is forcing it into the Bow Island sands. Three 
200 horse-power double-stage compressors are being used 
for this purpose, and it is stated that they are capable of 
forcing 150,000,000 cubic feet of gas monthly into the 
sands. If the installation proves successful it is under- 
stood that additional compressors will be installed. At 
present the gas is being put back into the sands through 
only three of the twenty-nine wells in the Bow Island 
field, and it is estimated that about two years of work will 
be required in order to renovate and repair all the wells 
to take full advantage of the possibilities in gas storage. 








THE report of the Indian Railway Board for the year 
ended March 31st, 1929, shows that there had been during 
the twelve months 63 collisions involving passenger trains, 
and 412 derailments of passenger trains. There were 
265 collisions of goods trains and 64 of light engines, and 
4637 derailments not involving passenger trains. The 
number of passengers killed in train accidents was 24 and 
of servants 21. The number of servants killed in “‘ move- 
ment’ accidents was 341, and of these, 330 out of that 
number killed on Class I. railways, 185 were accidental 
or by roisadventure ; 133 were the result of the want of 
caution or misconduct of the individual, and 12 were killed 
by the want of caution, breach of rules, &c., by some other 
servant. No fatal accident was recorded under the heading 
of defective apparatus or system of working, dangerous 
places, dangerous conditions of work or want of rules or 
system of working. As showing some of the disadvantages 
under which Indian railways are operated, as compared 
with those at home, it may be noted that there were 9707 
eases of trains running over cattle. There are, however, 
two items which seem noteworthy. They are the 2605 
accidents owing to the failure of engines through faulty 
material, workmanship and operation, arising from the 
working of the running staff, and 804 due to faulty material 


Demonstrations of Rifle 
Performance. 


On Wednesday, September 10th, Vickers-Armstrongs, 
Ltd., gave demonstrations on the Bisley Ranges of the 
National Rifle Association of the performances of the 
Vickers-Berthier land service machine rifle, and the 
Pedersen self-loading rifle. 

The Vickers-Berthier machine rifle is a weapon of the 
gas-operated type, in which a portion of the highly com- 
pressed gas generated by the explosion of the charge, is 
used to operate the breech mechanism. 

The feed is accomplished from a magazine, usually 
holding 30 rounds, which fits into an opening in the top 
of the receiver. In describing the gun the makers point 
out that its chief characteristic features are its extreme 
simplicity and its moderate recoil, and they explain 
that the various parts can be mounted and dismounted 
without the use of tools, and that its component parts 
are so constructed that incorrect assembly is impossible. 
The barrel is readily detachable and, when over-heated, 
it can be changed in 5 seconds without being handled 
and without the necessity of dismounting other parts of 
the gun. The weapon can, moreover, be completely 
stripped for cleaning in 35 seconds and re-assembled in 
75 seconds. 

By means of a control lever the rifle can be set to fire 
“ singly ” or “ automatically,” or set to “safe.” Should 
an interruption take place during firing, the breech remains 
open and the barrel chamber is empty. There is, therefore, 
no danger of a premature explosion, should the barrel 
have reached a high temperature. 

The rifle is usually fired with the gunner in the prone 
position, in which case the barrel is supported at a con- 
venient height on two legs. This arrangement, the makers 
state, generally gives sufficient accuracy, but, for shooting 
at the longer ranges, a small elevating gear can be fitted 
under the butt. The rifle can also be fired from the shoulder 
or from the hip by the gunner when in the standing position. 
It may also be fired at any angle of depression without 
having to alter the adjustment of any part. 

The leading particulars of the weapon are as follows : 


Calibre .. Same aes infantry 

Muzzle velocity - regulation cartridge 

Length of barrel (without flash 

tube) .. : 23 - 6in. 

Overall length of gun an 48 - 9in. 
height from ground to top 

of 30-rounds magazine ° 21-3im 
_ of axis of barrel from the 

12 -06in. 

Ww Sight « of barrel with fittings . 6-1Ib. 

* »» gun with front support 20-3 Ib. 

30-rounds magazine 


° (empty) . 0-81 Ib 
Weight of rear- -support “(only used 
whenrequired) .. .. 1-5 Ib. 
Rate of fire per minute, automatic- 
ally "an 450* (about) 


Rate of fire per minute (including 
time to change magazines) 250 (about) 

* In the trials at Bisley, 30 aimed shots were got off in 13 
seconds. One thousand rounds were fired from one barrel 
without cooling, the time for the last 300 rounds being 1 minute 
3 seconds. 


For clarity of description the weapon can be divided 
into five principal groups of parts : 


(1) Barrel with gas block, regulator, foresight and 


flash tube ; 

(2) Receiver with rear-sight, ejector, cocking handle, 
hand guard and barrel locking pin ; 

(3) The mechanism, consisting of a locking block 
with its extractor and feed piece, firing pin and piston , 

(4) Piston guide and front legs : 

(5) Butt with butt block, pistol grip, trigger gear, 
return spring and buffer spring. 


The barrel, which is furnished with a number of heat- 
dissipating rings, is secured to the receiver by radial 
lugs formed on the barrel itself, which engage in corre- 
sponding recesses cut in the receiver, the barrel being finally 
retained by an L-shaped lug, which engages with a similar 
lug formed on the piston guide. The gas block is mounted 
on the barrel, so that it connects with a gas port formed 
in the underside of the latter. Its upper end is in the 
shape of a sleeve, which fits over the barrel. It is furnished 
with a gas regulator, while its rear end is arranged to 
receive the front end of the piston guide. The gas regulator 
can be turned to any one of four positions, numbered 
from “0” to “3.” The function of this regulator is 
to provide a ready means of adjusting the gun to varying 
climatic conditions. When the regulator is set at “0” 
there is no escape of gas, the full pressure of which is 
then acting on the piston; but when set at “3,” the 
largest escape hole is brought into use and causes a very 
considerable drop, both in the gas pressure and in the 
violence of recoil. 

The receiver forms the body of the rifle and it contains 
the recoiling mechanism and the ejector. Its front end 
is arranged to receive the rear ends of the barrel and the 
piston guide, while its rear end supports the butt block 
and trigger mechanism. The top surface is provided with 
an opening for the insertion of the mouth of the magazine. 
At the front end on the left-hand side is a barrel locking 
pin, which securely locks the barrel to the receiver. On 
the right-hand side is a cocking handle by which the 
mechanism is withdrawn to the rear by hand when loading 
and cocking the gun. 

Inside the top of the receiver there is a locking shoulder, 
which supports the locking block in its locked position ; 
it is removable when necessary. A hardened cam projects 
upwards from the bottom of its guide in the receiver 
to effect the initial lifting of the locking block during its 
forward movement. The mouth of the magazine is 
secured in the magazine opening by a spring catch which 
is operated by a lever hinged to the magazine opening. 
Mounted immediately behind the magazine is a breech 
eatch, which projects into the receiver for the purpose 
of holding the mechanism in the open position after the 
last cartridge has left the magazine. The ejector is pivoted 





and workmanship in the mechanical department. 





to the left side of the receiver and is retained in position 


bya cover. It has a projecting cam at its rear end, which 
is actuated by the cam face formed on the locking block, 
and a toe formed on its front end. 

The foresight is supported on a bracket which is fixed 
near the muzzle and is retained in position by a nut. 
The rear-sight, which is mounted on the left side of the 
receiver on a bracket, consists of a vertical toothed rack 
provided with the usual form of “V”’ slot. The sight 
is elevated by turning a small milled drum, which, together 
with the sight stem, is graduated from 200 m. to 1400 m., 
or 1700 m., depending on the cartridge being used. 

The locking breech block, which slides in the receiver, 
is rectangular in section, and is furnished on its right side, 
with a seating, in which are carried the extractor and its 
spring. It is hollowed underneath and has, inside, two 
grooves in which the cams on a pillar on the piston move 
in order to lock and unlock the locking block to and from 
the locking shoulder. A feed piece for feeding the cart- 
ridges from the magazine is arranged on the front of the 
upper surface of the locking block, and it is hinged so 
that it can deflect downwards when passing beneath a 
cartridge in the magazine. It is controlled by a small 
spring, which presses it upward in readiness to engage 
the base of the cartridge, when the locking block begins 
its return to the locked position. The extractor is mounted 
in the right-hand side of the locking block, and is forced 
forward by a powerful spring coiled round its rear end, 
which is provided with a bush for guiding the spring. 
The front end, which is inclined inward, is fitted with a 
claw to engage with the rim of the fired cartridge case. 

The piston, which travels backwards and forwards 
during the working of the gun, is principally supported 
by the piston guide, and has a projecting pillar at its 
rear end, which actuates the firing pin. The pillar has 
on it two cams which engage in the inclined grooves, 
referred to above as being formed inside the locking block. 
At the rear of the pillar there is an actuating lug, which 
engages with the locking block and secures it to the piston 
during the forward motion. The piston has on its right 
side a cocking tooth, which is engaged by a similar tooth 
on the rod of the cocking tooth, which tooth is engaged 
by a similar tooth on the rod of the cocking handle. Below, 
the pillar the piston is provided with a bent which 
engages with the trigger sear and holds the piston in the 
retracted position. 

The butt is of wood and is recessed at the top to receive 
the return spring tube. Its upper part contains a spring 
buffer and closes the rear end of the receiver. The lower 
part incorporates the trigger gear. The buffer is provided 
with a powerful spring, which is mounted on the front 
face of the butt block, and the duty of which is to arrest 
the backward movement of the mechanism. The 
mechanism return spring works in a tube mounted on 
the top side of the butt. It extends along the lower 
part of the receiver to press against the back of the piston. 

The trigger gear is mounted in the front end of the butt 
block, and is so arranged that the trigger sear can engage 
with a bent on the piston and hold it in the retracted posi- 
tion. The trigger and trigger sear are held on trunnions 
in the trigger frame, the trigger sear being situated imme- 
diately over the trigger. The rear end of the trigger sear 
bends downwards and is provided with a spring pawl to 
engage with the rear portion of the trigger. 

The Pedersen self-loading rifle is a weapon in a category 
entirely different from the foregoing. It is intended to 
be the arm of an ordinary infantryman, and it weighs 
approximately 8-8 lb., or about the same as most hand- 
operated rifles, yet it is claimed for it that, whereas, in 
the hands of an average soldier a hand-operated rifle 
of the Mauser type will fire 10 aimed shots a minute, and 
that when using a Mauser or stripping clip type of magazine 
the self-loading action applied to the Mauser rifle will 
increase the rate of fire to about 16 rounds a minute, 
with the Pedersen rifle a continuous rate of aimed fire 
of from 25 to 30 rounds per minute can be maintained, 
while an expert can get off 50 aimed shots in the 60 
ssconds. It has been demonstrated practically, so it is 
stated, that the firing power of troups armed with the 
Pedersen rifle is from 2} to 3 times greater than that 
obtainable with hand-operated rifles. 

The leading particulars of a Pedersen rifle constructed 
to fire a 7 mm. cartridge are as follows :— 


Calibre . . ©-276in. 
Weight, without bay onet . 8-8 Ib. 
Length of barrel with cooling fins 24in 
Total length of rifle . 45in 


Weight of bullet 123-4 grains 


Weight of complete round 0-043 Ib. 
cartridge clip, empty 0-048 Ib. 
» ditto with10 rounds 0 - 486 Ib. 
Number of rifling grooves : 6 
Twist of rifling, uniform, one turn in 9in. 


2700 f.p.s 
1120 f.p.s.* 


Muzzle velocity ' 
Remaining velocity at 1000 m. 


Time of flight to 500 m 0-72 sec. 
1000 m 1-9 sec. 
Height of trajectory at 500 m. 1-96 
1000 m 14ft. Sin. 
Sight ‘graduated to 1100 yds. 
Sight radius 30-2 in. 
* The remaining velocity of a 7-92 mm. Mauser bullet at 


the same range is 925 f.p.s. 


The rifle is not automatic, in that a separate pressure 
on the trigger is necessary for the discharge of each shot, 
but it discharges not only the spent cartridges, but also the 
empty clip when all the cartr dges which it contains have 
been exhausted. The cartridges are carried in light clips 
holding 10 rounds each, and the clip is loaded into the 
magazine by a downward pressure of the thumb. When 
the 10 rounds are expended the clip is automatically 
ejected, leaving the breech open, and thus compelling 
the attention of the firer to the necessity for recharging. 
The action of the breech mechanism during firing is said 
to be so rapid that it does not in any way obscure the 
firer’s view. 

It is stated that its low force of recoil, which is due to 
the absorption of most of the energy of recoil in actuating 
the mechanism, so reduces the blow on the firer’s shoulders 
as to make accurate aim possible at the highest rate of 
fire of which the rifle is capable. That, and the relief 
from manual loading, enables the soldier, so it is claimed, 
to fire the rifle continuously for long periods without 
fatigue. 
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A “Super Lancashire” Boiler. 


Tue Lancashire boilermaking industry has for many 
years suffered very acutely owing to the introduction of 
the water-tube boiler. In spite of the great qualities of 
the former as regards simplicity, durability and suitability 
for operating with ordinary attention and frequently 
indifferent qualities of feed water, the introduction of 
higher steam pressures and the smaller floor space which 
it requires entitles the water-tube steam generator to its 
present pre-eminence. Nevertheless, there are still 
plenty of situations in which the Lancashire boiler can 
be installed with advantage, and it is interesting to note 
the tendency on the part of boilermakers in Lancashire 
to introduce modifications and improvements in its con- 
struction which make for much higher thermal efficiencies 
than heretofore. 

The boiler which we illustrate furnishes an example 
of a recent development which is being introduced by 
Daniel Adamson and Co., Ltd., Dukinfield. In this boiler 
the simplicity of the pure Lancashire boiler has been 
sacrificed for the sake of thermal efficiency, but the gain 
thus effected is substantial enough more than to com- 
pensate for that, as will be observed from the results of 
tests which have been carried out by an independent 
authority. The ‘ super-Lancashire ”’ boiler has the furnace 
tubes which are the chief feature of the ordinary boiler, 
but, in addition, it has a number of smoke tubes arranged 
beneath them, while a superheater of the sectional type 
is fitted in the downtake. Another point in which the 
boiler differs from the Lancashire boiler proper is that 
there are no external brick flues, and the gases from the 
smoke tubes pass through two air heaters, which raise the 
temperature of the air supply to the furnaces. A motor- 
driven forced-draught fan supplies the air to the heaters 
and furnaces, whilst the gases from the smoke tubes 
which pass through the air heaters are delivered to a short 
chimney by means of a steam engine-driven induced 
craught fan. 

A view of of boiler units installed at the 
makers’ works is given herewith, while sectional views are 
given in the drawing. The boiler, which is 8ft. 6in. in 
diameter, is built for a steam pressure of 300 Ib. per square 
inch, and the length is limited to 20ft. The internal flues 
are of rather smaller diameter and are set somewhat 
higher than is customary in the standard Lancashire 
boiler, and the smoke tubes, of which there are two 
groups, are 3in. diameter. The only brickwork in connec- 
tion with the boiler unit is the fire-brick lining of the metal- 
encased air-tight downtake chamber The internal flues 
are constructed on the firm’s anti-collapsive flange seam 
principle with the addition of absorber rings. 

The superheater is constructed of solid drawn mild steel 
tubes, and all parts are circular. There are no studded 
joints, the parts being bolted together, and all tubes and 
elements are interchangeable. Every element is made in 
the form of a single tube, which, before entering the gas 
path, is connected to a double tube of bifurcated section, 
so as to give @ maximum of heating surface exposed to 
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the gases. The whole is carried on a frame with detachable 
covers, lined with asbestos, and the covers are provided 
with handles for easy removal. The superheater is designed 
so that the drop in pressure of the steam during its passage 
from inlet to outlet is reduced toa minimum. — 

After the gases leave the flues of the boiler, they enter 
the downtake chamber and take a downward curved 
path through and around the outside of the super- 
heater elements, and then through the nests of 
smoke tubes from the back to the front end of the 
boiler. Through the small tubes the gases pass at a 
high velocity, thus helping to keep the walls of the 
tubes clean. The makers claim that, as a consequence 
of the combined medium velocity of the gases through the 
main flues and the high velocity through the small tubes, 
a large proportion of the useful heat is imparted to the 
water, and they further claim that, as the gases are ejected 
at the front end of the boiler from the small tubes, after 
having passed through the boiler, much quicker steaming 
is effected and a more constant temperature is maintained 
throughout the water in the boiler, so that troubles due 
to varying temperatures and unequal expansion and 
contraction are obviated. 

The gases then pass outwardly to the left and right 
through the ducts shown in the drawing, which are coated 
with non-conducting material and are provided with 
accessible and removable tube-hole stoppers that may be 
opened while the boiler is in use for examination or cleaning 
purposes. The gases pass direct into the tubes of the 
air pre-heaters, which are arranged on either side of the 
boiler, and the speed of travel is so adjusted that the 
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maximum amount of heat may be abstracted from them 
by the air which surrounds the tubes passing in a contra- 
flow direction. After leaving the pre-heaters the gases 
are passed through the induced draught fan to the chimney. 

Theheated air enters the boiler front chambers and passes 
through the ashpits, which are air-tight, to the furnaces 
through the fire-bars and also through specially-designed 
ducts which permit a portion of the air to flow over the 
fuel bed from the front end. 

From the foregoing description it will be gathered 
that the complete unit comprises the boiler and fittings, 
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and air heaters was found to be 84-13 per cent., calculated 
on the net calorific value of the coal. Allowing for the 
heat equivalent of the power required for the motor-driven 
forced-draught fan and the engine-driven induced draught 
fan, the net overall thermal efficiency based on the net 
calorific value of the fuel is 83-31 per cent. The inspecting 
company considers that the high efficiency is due, not only 
to the provision of air heaters, but also to the fact that the 
boiler is extremely well clothed with non-conducting 
composition and has no external brickwork flues, radiation 
being reduced to a minimum, and there being no loss owing 
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superheater, air pre-heaters, with air and gas ducts and 
dampers, two fans and a feed heater. The whole plant 
is supported on cast iron chairs on a concrete base, no 
brickwork settings being required. 

Tests to determine the overall efficiency of this plant 
have been carried out by the National Boiler and General 
Insurance Company, Ltd., Manchester. The report on 


the tests states that the average rate of evaporation during 
the 12 hours’ test was 8773 lb. per hour, and on this test 
the overall thermal efficiency of the boiler, superheater 
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to the ingress of air through the brickwork. In spite of 
a high CO, content in the gases, smoke was practically 
non-existent during the trials. 








The steel framework of a gymnasium at West Chester, 
Pa., collapsed recently when it was on the point of com- 
pletion. It covered an area of about 600ft. by 200ft. 
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An Eddy-Current Brake for Trolley 
Omnibuses. 


DURING a recent visit to the works of Bull Motors, 
Ltd., Ipswich, an interesting eddy-current brake that has 
been developed for use on electric trolley omnibuses was 
brought to our notice. With a view to reducing the heavy 
expenditure on refitting brake linings to friction brakes, 
various forms ‘of rheostatic and regenerative braking 
systems have been devised, but the brake under considera- 
tion is claimed to offer important advantages over the 
electric brakes that have hitherto been employed. The 
trouble with the rheostatic brake has been its snatchy 
operation and its liability, if applied suddenly with the 
vehicle travelling at high speed, to impose high voltages 
on the motor. Although these pressures’are harmless 
in the case of new machines, they may result in the break- 
down of old{motors, which‘might otherwise continue to 
give many years’ useful service. Another disadvantage 
of the rheostatic brake is that it imposes considerable 
extra duty on the motor and the amount of that overload 
depends to a great extent on the human element. 

The regenerative system is complicated, whilst the 

















Fic. 1—MOTOR FITTED WITH EDDY-CURRENT BRAKE 


correct performance of the motor is also largely dependent 
on the driver. When there are few cars on the route, 
over-voltages are liable to occur, owing to the regenerated 
power having to traverse a considerable length of over- 
head wire before it reaches a source of load in which it 
can be absorbed, and these over-voltages are very detri- 
mental to the life of the car lamps. Moreover, the regenera- 
tive brake cannot be used below about 10 miles per hour, 
which means that all deceleration below this speed must 
be taken care of by the friction brakes. In districts 
where there are long and tortuous hills, the regenerative 
brake may become useless owing to the fact that it is 
unsafe to travel at a speed high enough to enable the brake 
to be used. A route of this kind exists at Mexborough, 
where the eddy-current brake has been applied with 
complete success and where it has been found that a 
loaded vehicle can be brought down the hill with the eddy- 
current brake alone and that the speed can be regulated 
down to about 4 miles per hour, which is quite slow enough 
to enable the bends to be taken without the use of the 
friction brakes. 

As the eddy-current brake works without frictional con- 
tact, and as there are no wearing parts, the maintenance 
negligible. A short-circuited steel rotor is simply 
mounted on one end of the rotor shaft—see Fig. |—and is 
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as well as the intensity of the current flowing through 
the magnet windings. The characteristics of the brake 
are shown by the curves—Fig. 2—which relate to the per- 
formance ‘at six different intensities of magnetisation, 
and a trolley omnibus geared to give a vehicle speed of 
one mile per hour per 70 revolutions of the driving motor. 
The top curve shows the results with the brake fully 
applied when the energy used to magnetise the brake is 
1 kilowatt at 500 volts, and it will be seen that the maxi- 
mum braking effort obtained at 28 miles per hour is 
470 lb.-feet. As the vehicle slows down, the braking 
| power falls off very slowly, until a speed of about 34 miles 
per hour is reached, the braking torque available at this 
| point being 270 Ib.-feet, which is equal to the full load 
torque of the “ Bull” 50 brake horse-power trolley 
| omnibus motor. 

It will thus be clear that even at the lowest speeds a 
very considerable braking torque is available. At speeds 
below 3} miles per hour the braking torque naturally falls 
off rapidly until zero speed is reached as the vehicle comes 
to a standstill. By the use of the eddy-current brake 
alone, it is possible in most cases to control the vehicle 
and attain adequate deceleration at all speeds down to 
about 3 miles per hour. 

Since the energy to be absorbed in the brakes varies 
as the square of the speed from which the vehicle is brought 
to rest, it will be seen that even if as low a speed as 20 
miles per hour be taken as the average speed at which the 
brakes are applied, and if it be assumed that the eddy- 
current brake will be used down to 3 miles per hour, 
before the application of the friction brakes, the latter will 
be relieved of between 97 and 98 per cent. of the duty they 
would normally have to perform. The friction brake linings 
would, therefore, only be subjected to from 2 to 3 per 
cent. of the wear that would take place if they were used 
for braking throughout the full range. Actual results 
obtained in daily service show an increase in life of the 
brake linings of from 15 to 50 times the life before the 
eddy current brake was put into use, the life depending 
on local conditions and the design of the friction brake 
gear. Examination of some of the brake linings of the 
Mexborough trolley omnibuses after 38,000 miles of service 
showed that the Ferodo had not worn more than ',,in. 

In the application of these brakes to vehicles, it is desir- 
able to operate both the eddy-current brake and the foot 
brake by the same pedal, so that the first portion of the 
travel brings the eddy-current brake into full operation 
and the second part applies the friction brake, whilst 
still maintaining the full effect of the eddy-current brake. 
In the event of the trolley leaving the overhead wire whilst 
the eddy current brake is in operation, all the driver 
need do in order to stop the vehicle is fully to depress the 
pedal, thus obtaining the full effect of the friction brake ; 
but, if necessary, the hand brake could, of course, also be 
applied. In practice the eddy-current brake and foot 
brake controls are interconnected in the manner described 
so as to make the operations easy and certain. The most 
severe duty required of the braking system, which, 
consequently, gives rise to the greatest amount of wear, 
is that of reducing the speed of the vehicle, and as, under 
normal conditions, the friction brake need only be brought 
into operation after the speed has been reduced to 3 or 4 
miles per hour, a great increase in the life of the brake 
linings is secured. The interconnection of the brakes 
really makes provision for de-trolleying unnecessary. 
The foot and hand brakes provide the maximum braking 
effort that is ever needed for a quick stop, even under the 
worst case of emergency, and these brakes are relied upon 
for finally arresting the motion of the vehicle. In the 
rare event of the trolley leaving the overhead wire, the 
linings of the mechanical brakes are merely brought into 
contact for longer than usual, but the actual braking 
efficiency is in no way impaired. 

The power taken by the eddy-current brake does not 
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FiG. 2—CHARACTERISTIC CURVES 


embraced by a magnetic field frame in such a manner 
that when the field is excited it revolves in the direct path 
of the magnetic flux, the air gap between the rotor and 
field frame being about one-tenth of an inch. The braking 
effect is, of course, produced by the short-circuited rotor 
revolving within the field, and is caused by the short- 
circuit currents set up within the rotor, the braking power 
being dissipated entirely within the cast steel rotor in 
the form of heat. The rotor is fitted with heat-radiating 
fins and the air is drawn through the brake by a powerful 
fan fitted on the end of the shaft. 

The method of operating the brake is to apply current 
to the field winding of the magnet frame by means of a 
graduated controller operated by a foot pedal. The 
braking torque provided naturally varies with the speed 


exceed 1 kilowatt when the brake is fully applied. The 
weight of the complete apparatus varies with the size and 
power of the motor, but 250 Ib. may be taken as an all- 
round addition to the usual motor weight. 








In that interesting column in our contemporary Nature, 
entitled “ Historic Natural Events,” it is stated that 
the highest atmospheric shade temperature ever recorded 
was 136-4 deg. Fah., which was attained in Tripoli in 
September, 1922. The previous record was held by 
California with 134-1 deg. 





South African Engineering Notes. 


A South African Oil Industry. 


From time to time, for years now, interests have 
nibbled at the oil shales and torbanites of the Transvaal 
and Natal, and now another circumstantial statement 
has been forthcoming, but without the definite details 
necessary to enable an opinion to be formed as to the 
probabilities that the deposits will actually be worked. 
According to a report from Pretoria, a British company 
is making arrangements to establish an oil refinery in South 
Africa. It is stated that the company will work the rich 
torbanite deposits in the Ermelo district, Transvaal. 
A bulk sample of this torbanite was tested in a Crosier 
process retorting plant in England last year, when the 
yield and value of the refined products from the crude oil 
on a basis of 100 tons of torbanite per day were reported 
to be as follows :—Scrubber spirit per ton of torbanite, 
2-82 gallons; aviation spirit, 0-75 gallons ; motor spirit, 
3-55 gallons ;! No. 1 paraffin, 6-75 gallons ; No. 2 paraffin, 
8-24 gallons; paraffin wax, 6-70 gallons; lubricant, 
22-46 gallons ;) pitch, 11-25 gallons; refining tars—not 
worked up—7-48 gallons, a total of 70 gallons of refined 
products from 1 ton of torbanite, or 7000 gallons from 100 
tons per day. The value of the daily production from the 
100 tons is estimated at £555 4s., the value per gallon of 
the lubricant being taken at 2s. 6d., of paraffin wax at 
the same figure, while the pitch is only priced at 4d. per 
gallon. The tests were carried out by the Mineral Oils 
Extraction, Ltd., which states in the course of a very 
favourable report: ‘‘ The work carried out at Wembley 
shows without doubt that the torbanite may be treated 
by the Crozier process without any technical difficulty 
whatever. The oils are of a very high quality. The dis 
tillation of the torbanite yields sufficient fixed gas to 
carry on the retorting process, and in a commercial plant, 
once treatment conditions are established, no extraneous 
firing of the retort should be necessary. The yield and 
character of the oils recovered are eminently satisfactory 
The oils can be refined without difficulty, and the refined 
products are of high standard quality.” 


Roan Antelope Mine. 


Such excellent progress is being made with the 
Roan Antelope Copper Mine in Northern Rhodesia that 
next year should see the beginning of production. With 
the completion in August of the first of two 7000 kW 
turbines in the power-house, the generating capacity 
is now sufficient to give a big fillip to operations on the 
mine. Already excellent headway has been made with 
the erection of the surface plant and the first columns 
of the building to house the concentrator are already in 
position. The Beatty shaft, which is being sunk to 1000ft. 
and which will be the first main haulage shaft, is making 
good progress. The feature underground is the increasing 
use of electrically-driven scrapers, which has resulted in 
a considerable saving of native labour. Active develop- 
ment work on the mine began in 1926 and has been carried 
on continuously since that time. Over 45,000ft. of drilling 
has been done, and it appears probable that the ore-bearing 
beds occur over the entire length of the company’s property 
—a distance of about 10 miles. Underground develop- 
ment work is being carried on in the eastern portion of 
the property, and the total footage of underground work 
completed amounts to over 29,000ft. The ore developed 
by drilling and underground work in the eastern portion 
over a length of about 3 miles is estimated at 75,000,000 
short tons, containing 3-33 per cent. of copper, of which 
approximately 96 per cent. is in the form of sulphide. 
Drilling is now proceeding in the central portion of the 
property, where the drill holes completed to date indicate 
over 25,000,000 tons of ore of somewhat higher grade 
than that in the eastern portion, making a total to date 
of over 100,000,000 tons. This figure, however, is regarded 
as being by no means indicative of the ultimate tonnage 
possibilities of the property. In addition to the drilling 
and the underground development work, extensive milling 
tests were carried out in a pilot flotation plant, and the 
results indicate that a very high extraction in the form of 
concentrate, containing about 50 per cent. copper, is 
readily obtainable. During July there were over 600 
Europenans and about 3800 native employed on construc- 
tion and mine development. The mine is being equipped 
with an initial unit of plant to deal with about 2,000,000 
short tons of ore per annum, and it is estimated that from 
that quantity some 50,000 long tons of best selected 
copper should be produced. It is calculated that the total 
operating costs will be about £37} c.i.f. European ports 
per long ton of copper of best selected grade. 


New Railway Works. 


A total sum of £4,688,382 was recently approved 
by the Union Parliament for railway works and will form 
a charge to Loan and Betterment Funds. The works 
provided for are: Construction of new lines, £469,126 ; 
new works on existing lines, £2,441,914; rolling stock, 
£810,422 ; harbours, £463,556 ; working capital, £253,364 ; 
unforeseen works, £250,000. In addition to the £4,688,382, 
it is estimated that £4,118,480 will be defrayed during the 
year from the Renewals Fund on various works and rolling 
stock. The gross estimated expenditure for the year on all 
accounts is £8,834,133. The bridge building and improve- 
ment programme, which is in hand, is estimated to cost 
£1,325,369. Additions and improvements to the permanent 
way, including new crossing stations, yard extensions, 
additional track, &c., are estimated to cost £967,415. 
Schemes in hand, and contemplated, for relaying and 
strengthening of tracks over the whole of the Union are 
estimated to cost £5,459,938. The continued development 
of engine power and the expansion of traffic generally, 
necessitate extensions and improvements being effected 
at the Administration’s workshops. The programme at 
present being carried out, which is spread over a period of 
several years, involves a total expenditure of £1,253,725, 
of which £587,057 had been expended at the end of last 
financial year. An amount of £405,953 is provided to 
meet the current year’s expenditure. The programme 
of rolling stock involves an expenditure of £3,427,191, 





and of that amount £1,178,176 had been expended at 
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March 31st, 1930. £1,453,361 is provided for the current 
year to meet the expenditure to be incurred on new steam 
engines, and a large number of passenger and goods 
vehicles of various types. The amount for locomotives 
is £422,821, coaching stock £429,576, and for wagon stock 
£579,936. £868,373 has been provided to meet the current 
year’s expenditure on new works at the various ports. 


Hydraulic Engineering Schemes. 


Irrigation engineers have now practically com- 
pleted a survey of both sides of the Orange River between 
Hopetown and Prieska. The object of the survey is to 
ascertain the feasibility of an irrigation scheme on a large 
scale in this area. The project is one of those on the 
Government's present programme, and is expected to cost 
£700,000. An amount has already been voted to cover the 
initial expenses of the work, and the Government is now 
only waiting for the final report on the survey. The 
Gwelo Municipality has purchased a large farm to enable 
it to proceed with the construction of a dam to augment 
the town’s water supply. The new Co-operative Irriga- 
tion Board’s scheme at Hereford has just been completed 
at a cost of nearly £30,000. It is only the initial stage of a 
large scheme worked out by the Transvaal Irrigation 
Department in 1905 for the full development of the land 
along the Oliphant River, which will eventually require 
a very large storage dam in the neighbourhood of Loskop. 
The Town Council of Uitenhage has received the authority 
of the Provincial Administration of the Cape Province to 
proceed with the raising of the loan of £135,000 for its 
Groendal water scheme, and tenders are therefore being 
invited. 








Concrete Pipe Testing Machine. 


THE increasing use of concrete for the construction of 
sewers, culverts, conduits, and other large underground 
channels, has made it necessary for engineers, surveyors, 
and others responsible for such work to have some means 
of testing these conduits for load bearing strength before 
they are placed underground, and among the machines 
devised for the purpose one of the most recent is that 
shown in our illustration, which is made by Wm. Grice 


and Sons, Ltd., of (Fazeley-street, Birmingham. It 

















CONCRETE PIPE UNDER TEST 


consists of a platform built up of steel sections and mounted 
on four road wheels, so that it can be readily moved 
about from point to point. 

A hydraulic cylinder and ram, carrying a crosshead, is 
mounted on two steel columns. The top end of these 
columns is carried by a structural steel framework, 
arranged on four tubular pillars from the bottom platform, 
thus making the whole structure rigid and at the same 
time as light as possible. The hydraulic ram and cross- 
head are adjustable on the screw columns, so that pipes 
of any diameter up to a specified maximum can be dealt 
with. 

On the side of the cylinder casting is mounted a hydraulic 
cylinder operated by a hand wheel. A pressure gauge is 
fixed in a convenient position to show the total load in 
pounds on the specimen. This reading divided by the 
length of the pipe in inches gives the pressure per lineal 
inch. Two adjustable brackets are provided on which a 
wooden patform can be mounted so that the operator is 
within easy reach, both of the hand wheel and the pres- 
sure gauge. A thick rubber pad is provided on the bottom 
platform, and also on the top crosshead, between which 
the pipe is bedded, without chocks or wedges. 

The method of operation is as follows :—The pipe to 
be tested is rolled on to the platform and placed in a 
central position. The crosshead is then lowered on to the 
pipe by means of a screw gear, which is operated by a hand 
chain, as seen in the illustration. By this means a certain 
amount of pressure can be produced which is registered 
on the gauge. The operator then manipulates the hand 
wheel of the hydraulic ram, the pressure being steadily 
registered on the gauge until a predetermined test pres- 
sure is reached. The pipe under test can then be measured 
for deflection and examined for any defects. It will be 
noted that whilst the pipe is under pressure it can be 
readily seen in every part, inside and out, and the con- 
ditions of the test conform to the requirements of the 
standard specification. 

The press under review has been supplied to Messrs. 
Marchetti, Ltd., of Portsmouth, who are carrying out 
large contracts in the city, and it may be of interest to 
mention that the design was submitted to the City Engi- 
neer before the details were put in hand. 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Position Unchanged. 


TRADE continues quiet in the Midlands and Staf- 
fordshire, and the general position is substantially un- 
altered from a week ago. The improved buying of iron 
and steel materials noticeable when the month opened 
has not persisted, and the situation is little, if any, better 
than before the holidays. Certainly industrialists are 
less pessimistic regarding the outlook, though they cannot 
seen any immediate prospect of progress towards re- 
covery. There is little to inspire confidence, but hopes 
are still held of improvement at or before the autumn 
quarterly meeting in October. Continental competition 
and the collapse of foreign material prices are making it 
more difficult for local iron and steel masters to dispose of 
their outputs. Recent events in connection with the 
Cartel have created uncertainty in the Midland market, 
and manufacturers are less disposed than before towards 
bulk buying. 


Pig Iron. 


Midland blast-furnacemen continue to make 
moderate sales of iron to the Black Country foundries, 
but business on the whole, they assert, is below the level 
of the past two weeks. Demand is very irregular and 
tonnages are small, so that furnaces are still producing a 
certain amount of material for stock. The quantity of 
unsold material at the blast-furnaces is, in many instances, 
giving cause for concern, but smelters do not wish to put 
further plant out of action if it can possibly be avoided. 
They are hoping for a revival in buying next month, and 
it will need to be a substantial one if present stocks and 
current production are to be satisfactorily disposed of. 
The chief call at date, as has been the case for some time 
past, is for foundry grade iron, Staffordshire forgemen’s 
requirements being extremely limited. There is no change 
in values of pig iron of Midland make; Northampton- 
shire No. 3 foundry makes, £3 10s.; and Derbyshire and 
North Staffordshire material £3 13s. 6d. Forge iron sells 
at 5s. per ton less in each case. 


Finished Iron. 


Quiet conditions rule in the finished iron trade in 
Staffordshire, and with the exception of marked bar 
houses, which have a steady demand for their product, 
makers have considerable difficulty in disposing of their 
output. In the Crown bar department internal competition 
is keen, and in the common bar branch foreign rivals 
offer supplies at prices which give local ironmasters no 
chance. Prices of best bars are unchanged at £12 10s. 
per ton at makers’ works. Crown quality bars are offered 
at from £10 to £10 7s. 6d. delivered, while nut and bolt 
and fencing quality bars are quoted £9 upwards. Wrought 
iron tube strip, for which there is a fairly active call, sells 
at £11 2s. 6d 


Steel. 


Native producers of steel, despite the competition 
of foreign materials, and the slump in their prices, uphold 
their quotations, the exception being re-rollers of small 
steel bars who have seen fit to accept business at 5s. per 
ton below recent selling levels. It was reported on Change 
in Birmingham this week that no considerable amount of 
buying of foreign steel had been indulged in during the 
past few days, consumers and stockists having previously 
contracted for as much material as they consider wise in 
the present trade circumstances. There has not been 
much buying of native material either, consumptive re- 
quirements being small. Specifications for structural 
steel are no better than in recent weeks, and while the 
output for special steels for the automobile trade is said 
to be improving, only a few orders have as yet been placed. 
Local consumption of steel semis is likewise poor. Selling 
prices ruling in Birmingham at date are : — Angles, 
£8 7s. 6d.; tees, £9 7s. 6d.; joists, £8 10s.; ship, bridge, 
and tank plates, £8 17s. 6d., all subject to rebate ; boiler 
plates, £9 10s.; small bars, £7 12s. 6d. to £8 10s., according 
to raw material used ; billets, £5 15s. upwards. 


Galvanised Sheets. 


There is no change to record in the galvanised 
sheet department. Business is not up to normal, and orders 
are small and irregular. Values continue on the basis 
of £11 17s. 6d. per ton f.o.b. for 24-gauge corrugateds. 
District mills remain active, but fresh orders are neces- 
sary, if production is not to be curtailed in the near future. 


Tin-plates. 


It is this week reported on ’Change in Birmingham 
that the Association basis of 18s. for tin-plates is being 
undercut. It is said that so little business bein obtained 
by the associated firms that current demand is being pre- 
vented from taking its normal course. How much truth 
there is in this suggestion, it is difficult to determine, but 
I report the statement for what it is worth. 


Trade in August. 


Industrialists in the Midlands, though realising 
full well that trade was indeed dull, were hardly prepared 
for such a poor showing as the trade returns for the month 
of August reveal. The almost unbroken record of declines 
in the values of the various classes, both of imports and 
exports, makes depressing reading. They were the lowest 
recorded for years past. This district is particularly 
interested in the heavy share of the decline in exports 
which fell on ‘he iron and steel industry. The fall in ship- 
ments of iron and steel was the equivalent of nearly 
2,000,000, the total last month amounting to only 
£3,606,028, which compares with £5,572,539 in August 
last year. Manufacturers here were also hit by the sub- 





stantial decreases in exports of machinery, electrical goods, 
and vehicles. Imports of iron and steel manufactures 





were lower at £1,641,594 by £524,191. The total quantity 
imported was 195,404 tons, compared with 255,192 tons 
in August last. Imports for the year to date amount to 
1,927,231 tons valued at £15,893,411, which compares 
with a tonnage of 1,832,217, of the value of £16,189,996, 
over the same period last year. 


Decline in Production. 


As was anticipated, there was a general decline 
in production of iron and steel during August. Raw iron 
output was down to 416,700 tons, compared with 682,000 
tons in the corresponding month last year, and compared 
with 486,100 tons in July. The number of furnaces blow- 
ing at the end of August was 104, a net decrease on the 
month of one. Of the pig iron produced, 158,900 tons were 
basic, 113,900 tons hematite, 101,200 tons foundry and 
30,200 tons forge material. The output of steel ingots 
and castings amounted to only 451,300 tons, compared 
with 753,300 tons in the corresponding month last year. 


Cannock Chase Coal Marketing. 


The Cannock Chase coalowners, who during the 
past two and a-half years have been included in the Five 
Counties Marketing Scheme, have now decided upon a 
separate marketing scheme for their district, and have 
submitted it to the Minister of Mines. For some time 
past there have been differences of opinion as to the benefits 
derived by being incorporated in the large combine, and 
those who hold that Cannock Chase interests are likely to 
be best served by a scheme of district control, have been 
able to win over the coalowners holding other views. 
Whether or no the Minister of Mines will see fit to approve 
the Cannock Chase scheme remains to be seen, but coal- 
owners here are hopeful that it will find favour. 


Drainage Schemes. 


A scheme for constructing a sludge digestion 
plant at Coleshill sewage works, at an estimated cost of 
£30,500 is recommended to the Birmingham, Tame and 
Rea District Drainage Board by its works committee. 
The scheme comprises heated sludge digestion tanks, 
pumping plant to enable sedimentation tanks to be 
cleansed more efficiently than at present, and provision 
for electrical power and light for the whole of the works 
from the gas produced during digestion of the sludge. 
It is anticipated that, if approved, these works will be 
accepted by the Unemployment Grants Comunittee as 
suitable for the relief of unemployment. 


Unemployment. 


A further increase in the number of unemployed 
in the Midlands area is recorded in the latest statistics. 
The total has advanced by 606 from 291,942, to 292,548, 
and this despite the fact that a little more activity is 
reported in a number of local trades. The employment 
position is worse in Birmingham, Derby, Northampton, 
Nottingham, Smethwick, Walsall, and Wolverhampton. 
There have been appreciable decreases in the Stoke-on- 
Trent area, Coventry, and a number of Black Country 
towns. Of those workless in the area, 196,534 are male 
adults and 81.924 women. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
Overseas Markets for Textile Machinery. 


Tue export returns of British textile machinery 
continue to make depressing reading, and those for 
August are particularly unsatisfactory, owing, to a large 
extent, to an important falling off in the shipments to 
British India. The total exports, of 7468 tons, valued at 
£692,457, compare with 10,014 tons and £905,034 in 
the corresponding month of last year, and include 6165 
tons of spinning and twisting machinery, valued at 
£536,609, and 948 tons of weaving machinery, valued at 
£93,300. The decline in Indian takings has already been 
noted, but there have also been contractions in shipments 
to Germany, France, Japan, the United States, South 
America and Australia. British India, however, is still 
the principal market, the shipments thence reaching a 
total value of £170,170. China is second with £79,807, 
followed by Russia, £70,072; France, £54,238; Japan, 
£39,012; the Netherlands, £38,375; Germany, £31,523 ; 
South America, £20,317; the United States, £17,319, 
and Australia, £6651; “‘other European countries ”’ 
accounting for shipments of an aggregate value of £128,676. 
Exports in the first eight months of the current year 
have reached a total of 66,871 tons, valued at £6,364,954, 
against 89,150 tons and £8,075,966 in the corresponding 
period of the previous year, and 83,923 tons and £7,980,678 
in 1928. 


After Eighty Years. 


It has been decided by the English Steel Cor- 
poration that after the end of the present year no more 
steel will be forged at the Openshaw (Manchester) 
works, which were established by Sir Joseph Whit- 
worth about eighty years ago, and that this particular 
works will be confined to engineering operations, the 
forging being transferred to the other works in Openshaw, 
which were constructed during and after the war.. Before 
being taken over by the Corporation early in 1929, both 
works were under the control of Armstrong, Whitworth 
and Co., Ltd. 


The ‘‘ Tube ’’ Scheme. 


It is understood that the Special Underground 
Railway Committee of the Manchester Corporation will 
meet next week to consider progress in connection with 
the “tube "’ scheme for Manchester and district which 
has been under discussion for the past few years. There 
are possibilities of the scheme extending to a wider field 
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than was originally planned, and it is now reported that 
provision will be made for extension to Lancashire towns 
outside the Manchester area. 


Cable Makers’ Dividend. 


An interim dividend of ls. per share on the 
ordinary shares, which is at the same rate as last year, 


is announced by British Insulated Cables, Ltd., of Prescot. 
Non-ferrous Metals. 
Tin stands alone in the non-ferrous metals 


market during the past week as having registered some 
improvement in the price position, although, on the other 
hand, only copper has actually lost ground, both lead and 
spelter being about maintained at the levels current a 
week ago. Market sentiment in the case of tin seems to 
be veering round on the side of higher prices, due, not 
to any improvement at the consuming end, for sales 
continue on a very moderate scale, but to the belief that 
a favourable change in the statistical position is imminent 
as the result of the output restriction scheme in operation. 
On balance, tin values are higher on the week by between 
10s. and 12s. 6d. per ton. The trade demand for copper 
shows no indication of expanding and sales this week 
of both rough and refined metal have been on quiet lines. 
With evidence of stocks amply sufficient to meet require- 
ments, prices have declined by a little over £1 per ton. 
A fair amount of activity is being shown in the case of 
lead, and quotations have been well held at about the 
rates obtaining during the past month orso. The demand 
for spelter is quiet and with the statistical position in 
respect of this metal still in favour of buyers, prices have 
been barely steady at the reduced rate reported a week ago. 


Iron and Steel. 


Neither in iron nor steel is business showing 
any expansion.’ On the contrary, the slight spurt witnessed 
in foundry iron in the first two weeks of this month has 
died away, and, partly, no doubt, in consequence of the 
meeting of Midland makers to be held next week, there 
has been an appreciable falling away in both the number and 
volume of new orders, for early as well as forward delivery, 
and particularly the latter, although deliveries to consumers 
are understood to be keeping up fairly well. For the time 
being, Staffordshire and Derbyshire pig iron prices are 
unchanged at 72s. per ton, delivered to users in the 
Manchester area, with forge iron at 67s. and Scottish 
foundry and West Coast hematite easy in tendency at 
about 92s. 6d. and 85s. per ton, both delivered into this 
area. Manufactured iron is in very moderate request, 
with Lancashire Crown bars quoted at £10 5s. per ton 
and No. 2 material at £8 15s. A slackening off in operations 
in Lancashire locomotive engineering shops is indicated 
by the reduced call for steel of late, and relatively poor 
specifications are also being received by rollers from con- 
structional firms, textile machinists, boiler makers and 
most branches of general engineering. On the whole, 
except for re-rolled bars, prices are maintained, with boiler 
plates at £9 15s. per ton, sections at £8 7s. 6d., joists at 
£8 10s., tank plates at £8 17s. 6d., 3in. and upward bars 
at £9 7s. 6d., and small re-rolled bars at about £7 15s. 
The demand for imported materials is only moderate, 
although, perhaps, a shade more active than before as 
a result of the recent reductions, prices quoted this week 
being about £5 5s. per ton for joists, £6 for wire rods, 
£7 for Siemens plates, £5 7s.[6d. for steel bars, £4 10s. 
for billets and sheet bars, and £5 7s. 6d. for bar iron, 
delivered equal to Manchester. 


BARROW-IN- FURNESS. 
Hematites. 


There is no change to note in the general condi- 
tion of the hematite pig iron trade of this district; and 
certainly, there is no marked betterment. A big weakness 
is the absence of any demand for iron on the part of either 
Barrow or Workington steel makers, and local founders’ 
wants are very moderate. Generally, trade is being carried 
on with caution and only small parcels are being placed 
and those for immediate delivery, there being no hint of 
forward business. The make is easy, but more iron is 
being made than can be disposed of. Little is being sent 
for overseas, only small lots going to the Continent. 
The outlook at the moment is not bright. 


Iron Ore. 
There is a quiet demand for iron ore, and it is 
largely confined to local smelters. Last week ore was 
discharged in Barrow Docks from Kirkenes and Bona. 


Steel. 

Not for a long time has the steel trade been in 
such a poor position, with the plants at Barrow and 
Workington idle, on account of the shortage of orders 
for steel rails. There is nothing being done either on home 
or colonial and general overseas account. Hoops are in 
steady demand and the mills at Barrow are working. There 
is a fair demand for castings. 


Fuel. 
The demand for steam coal is easier and East 
Coast coke, as well as Cumberland sorts, are in quiet 


request. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Position Unchanged. 


THERE is yet no relief to the depression in the 
open-hearth steel industry. The forward buying move- 
ment which has been considered due for some time has 
not developed, and business is confined, for the most 
part, to small orders for immediate requirements. Nor 
can it be said that inquiries hold out any promise of early 
improvement, for they, too, are individually on a small 
scale. With no movements to record, it can only be said 
that firms are just carrying on, at almost a minimum work- 


ing level, under difficulties. The United Steel Companies 
have only five furnaces in operation at their Templeborough 
works, on basic steel, and one at Rotherham on acid. 
Generally speaking, the number of furnaces at work in the 
district is only about a quarter of those available. Last 
week I was able to report some increase of activity in the 
Lincolnshire area, but there has been no further expansion, 
and the position as a whole is very unsatisfactory. 


Stainless Steel for a Cathedral. 


Sheffield has already supplied a large quantity of 
stainless steel, in the form of chains, tie bars, &c., for the 
strengthening of the dome of St. Paul's Cathedral, and now 
there is a prospect of its being called upon to furnish 
sheets of that material to cover the dome of the great 
new Roman Catholic Cathedral which is to be built in 
Liverpool. At any rate, the architect recommends that 
that treatment should be adopted, and if the plan is carried 
out the order is almost sure to come to Sheffield. It will 
represent a substantial amount of work. Stainless steel 
for a similar purpose has already been used for the first 
time on New York’s tallest building, which is now being 
completed. The Sheffield departments producing stainless 
steel and kindred heat-resisting materials are fairly well 
provided with orders just now, although not as busy as 
they were a year ago. 


Various Departments. 


The news that further economies are to be pur- 
sued by the British railway companies is the reverse of 
cheering to those Sheffield departments which produce 
axles, tires, and springs. For a long time they have 
been short of work on both home and overseas account, 
and prospects of improvement are nowhere to be seen. 
The automobile manufacturers continue to make sub- 
stantial demands on Sheffield for pressings, forgings, and 
alloy steel, but the volume of trade compares unfavourably 
with the standard which was maintained for two or three 
years up to recently. Business in cold-rolled steel and 
strip continues quiet, though it has shown some signs of 
revival in the last week or two. Ordinary rolling mills 
and forges are very short of work. Some branches of the 
tool trade are moderately well employed, but the call for 
files is still unsatisfactory. 


Progress at Staveley. 


The annual report of the Staveley Coal and Iron 
Company, Ltd., is cheering, as it shows a profit of £408,167, 
as compared with £306,117 for the preceding year, and the 
dividend is raised from 5 to 6 per cent., tax free. Refer- 
ence is made to the decision of the company—which I 
reported some months ago—to erect a new foundry for 
the manufacture of pipes by a centrifugal process, using a 
sand-lined mould. It is announced that the erection of 
this plant is now well advanced, and it is expected that 
the new product will be on the market by the middle of 
1931. I learn that the present cast iron pipe foundries of 
this company have a good amount of work on hand. 
Among orders booked recently are :—1800 tons of 4in., 
6in., and 8in. pipes for the Gas Light and Coke Company, 
900 tons of similar sizes for the Colne Valley Waterworks, 
and 682 tons of sizes ranging from 3in. to 12in. for South 
Africa. One of the company’s subsidiaries, Markham and 
Co., engineers, of Chesterfield, is constructing eight large 
Greathead shields for use in the boring of the new 5-mile 
tunnel for the latest extension of the London Piccadilly 
Tube. 


A Tire Furnace Patent. 


J. Baker and Co. (Rotherham), 1920, Ltd., and 
Mr. S. E. Baker, of Kilnhurst, near Rotherham, have 
just taken out a patent for charging and discharging wheel 
and tire heating furnaces. The specification states that 
in a furnace for heating a vertical stack of tires or other 
metal rings of the kind in which the finished tires are re- 
moved one at a time from the top of the stack, the height 
of which is maintained by the introduction of a fresh tire 
at the lower end, the stack is supported by a single set of 
supports and the furnace is fired by horizontal oil, gas, 
or pulverised fuel burners arranged tangentially above the 
uppermost tire. The supports may comprise either 
equally spaced bars provided with hinged tops which 
yield only in the upward direction or sliding bars operated 
by a lever. The fresh tires are fed into the furnace by an 
hydraulic ram formed with spaced supports, with a door- 
way provided at the level of the top of the stack for the 
removal of the finished tires. 


The New Master Cutler. 


The Cutlers’ Company elected on Tuesday, as 
their Master for the ensuing year, Mr. Peter Boswell 
Brown, deputy chairman and managing director of the 
well-known firm of Hadfields, Ltd. Mr. Brown, who is a 
native of Greenock, and sixty-four years of age, is an 
engineer by profession, having served his apprenticeship 
with Messrs. Easton and Anderson, of Erith. He came to 
Sheffield, at the age of twenty-two, as assistant manager 
and draughtsman for Messrs. Hadfield, and during his 
forty-two years’ connection with the firm he has seen it 
progress greatly and has progressed with it. He studied 
metallurgy at the University of Sheffield, and has taken 
@ prominent part in the developments of the firm. In 
conjunction with Sir Robert Hadfield and other members 
of the board and staff, he has devoted much attention to 
the development of manganese and other special alloy 
steels. When he joined the firm it employed from 300 to 
400 men, and was principally engaged on the production of 
steel castings. Now its employees number between 5000 
and 6000. The installation of Mr. Brown as Master Cutler 
will take place on October 7th, and the Cutlers’ Feast will 
be held on November 6th, when Lord Thomson, Minister 
for Air, will be the chief guest. The new Senior Warden 
of the Cutlers’ Company is Mr. Joseph Ward, chairman of 
Thos. W. Ward, Ltd., and the Junior Warden is Lieut.- 
Colonel A. N. Lee, of Walker and Hall, Ltd. 


Leeds Civic Hall. 
A start is to be made soon on the building of the 








great new Civic Hall at Leeds, the Unemployment Assist- 


ance Committee having made it a condition of its grant 
that work should be begun by October Ist. The estimated 
cost is £360,000. Mr. Vincent Harris, of London, the 
architect, has submitted his plans to the Finance and 
Parliamentary Committee of the Corporation. The 
building will be constructed chiefly of Portland stone, and 
will consist of four storeys. One of its principal apart- 
ments will be the Council Chamber, on the ground floor, 
which has to provide accommodation for an enlarged 
Council of 108 members. It will be almost twice as large 
as the Chamber in the present Town Hall, its dimensions 
being about 40ft. by 70ft. On the same floor will be a 
banqueting hall, considerably larger still. The Hall will 
house a large number of Corporation departments which 
are at present scattered over the centre of Leeds. 


Municipal Schemes. 


In view of the great progress made by the Skeg- 
ness gas undertaking, the Gas Committee of the local 
Council is recommending the erection of a new gas- 
holder, with a capacity of 1,000,000 cubic feet, at a cost of 
£20,300. Grantham Town Council has a scheme of 
sewerage and sewage disposal, for improving the main 
drainage of the town by constructing a storm water sewer 
with overflows, and an irrigation carrier, and is seeking 
borrowing powers for £74,500. Schemes decided upon by 
Newark Town Council, to relieve unemployment, include 
the laying of a sewer from Millgate to the Barracks Corner, 
estimated to cost £6300; a sewer along Boundary-road 
to Hawtonville, £2250; the widening of Boundary-road, 
£5700; and the widening of Bowbridge-road, £700. 
Barnsley Town Council has instructed its borough engi- 
neer to prepare plans for a new covered market in New 
street, and has also decided to erect its first municipal 
wash-house, which will contain six washers and twenty- 
four stalls. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Order for Large Electrical Plant. 


THE most welcome event in North of England 
trade circles this week has been the placing of a contract 
with C. A. Parsons and Co., Ltd., of Heaton, Newcastle, for 
a large electrical plant for Canada. By securing this 
order from over the Atlantic, the firm has again given 
proof of the ability of Tyneside engineering skill to compete 
successfully in the world markets. It is for the provision 
of the generator equipment for a 2,500,000-bushel grain 
elevator, which is under construction at Fort Churchill, 
Hudson Bay, Canada. The estimated cost of the equip- 
ment is £100,000. The same firm has secured several 
large orders for electrical work recently, including a 
contract for three 50,000-kilowatt turbo-alternators for 
Dunston-on-Tyne power station, an 18,750-kilowatt turbo- 
alternator for the London Underground power station 
at Chelsea, and other orders in connection with the elec- 
trical change-over from 40 to 50 cycles in the national grid 
scheme. 


Cleveland Iron Trade. 


A rather improved tone prevails in the Cleveland 
pig iron trade. The firmer tendency in the fuel market 
strengthens the conviction that no further fall in pig 
iron prices need be looked for, at any rate for some time 
to come, and consumers are less disposed to delay in 
making purchases. A few forward contracts have been 
placed, but most of the business is for early delivery. 
However, the slight expansion is sufficient to absorb 
the limited output available for the open market, and a 
further improvement would speedily involve the disposal 
of makers’ stocks. Export business is virtually impossible. 
No. 1 Cleveland foundry iron is 66s., No. 3 G.M.B. 63s. 6d., 
No. 4 foundry 62s. 6d., and No. 4 forge 62s. 


Hematite Pig Iron. 


A steady, moderate business is passing in 
the East Coast hematite pig iron trade, and recent sales 
by both makers and merchants include parcels for foreign 
destinations, notwithstanding continued keen continental 
competition. By accepting comparatively low figures, 
makers of foreign iron are still retaining a good deal of 
business with overseas firms who used to draw supplies 
from this district, but as hematite consumers abroad 
prefer East Coast brands, makers here look for gradual 
expansion of export sales and hold out firmly for rates 
that have been ruling of late. Ordinary qualities are 
7l1s., and No. 1 hematite 71s. 6d. 

Ironmaking Materials. 

Dealings in foreign ore are rarely heard of. 
Consumers have large stocks, and heavy imports have to 
come forward against old contracts. Best Rubio ore remains 
nominal at 19s. c.i.f. Tees. Blast-furnace coke is plentiful, 
and sellers still accept 16s. 6d. for prompt parcels of good 
average qualities delivered to North-East Coast works, 
but quote 17s. to 17s. 6d. for supply up to the end of the 
year. 


Manufactured Iron and Steel. 


Business in the manufactured iron and steel 
trade matures very slowly. Departments producing 
railway material, constructional steel and sheets are 
turning out a good deal of work, but new orders would be 
very welcome. Large quantities of foreign steel are still 
coming into the district. Nev ertheless, producers refuse 
to embark upon a policy of ruinous price-cutting, and 
adhere to their fixed minimum prices. 


The Coal Trade. 


There is little change in the general condition 
of the Northern coal trade. Old contracts are providing 
the pits with a fair amount of work, but most of them 
require a good deal more business to keep them from lost 








days. The trend, however, appears to be more in the 
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direction of steadier output. There is keen competition 
in European coal-producing countries, and buyers are 
still holding off pending the, settlement of the marketing 
schemes. These schemes have been further considered 
by the Northumberland and Durham coal owners respec- 
tively.q They have to be ready for operation by the 
end of next month, and the problem of quotas of produc- 
tion and minimum prices is yet to be solved. After the 
draft schemes are approved, separate committees for 
Durham and Northumberland, to be appointed by the 
colliery owners in the respective counties, wil] attempt 
the difficult task of fixing prices and quotas. Pits with 
regular trade and lower costs than the average, look with 
apprehension upon any plan calculated to check output 
and send up costs. There is just a little better feeling 
for some kinds of steam coals. Best Northumberland 
steams are quoted at 13s. 6d. and seconds at 12s. The 
Finnish State Railways are seeking offers for 46,000 tons 
of steam coal for shipment during the last quarter of 
the year. For this parcel Polish vs is likely to 
be very keen, but merchants are confident of being able 
to secure a good portion of the order. Steam smalls at 
10s. to 10s. 6d. are in fair request, as they are in restricted 
output on account of the smaller trade for large. Durham 
best steams are easy at 14s. 9d., and smalls are offered 
at 12s. Gas fuel remains in a dull state. Best qualities 
are freely offered at 15s. and seconds at 12s. 9d. to 13s. 
Coking coals are a slow market, and supplies of all classes 
are plentiful. In the bunker section ample quantities 
of best and secondary grades are offered at late prices. 
A better tone is noted for foundry coke for export, and 
makers hold very steadily for October-December ship- 
ments at 17s. 6d. to 18s. For spot lots these figures could 
be discounted. Gas coke is in short supply, and firm at 
21s. 6d. 








SCOTLAND. 


(From our own Correspondent.) 
Closing Dalmuir Shipyard. 

Tre decision of the National Shipbuilders’ 
Security, Ltd., to close down the shipyard of William 
Beardmore and Co., Ltd., of Dalmuir, ends the record of 
a very old establishment. At the beginning of this century 
Beardmore and Co. acquired the shipyard of Messrs. 
Napier, of Govan, and although the yard was moved across 
the Clyde to Dalmuir, the oldest traditions were still 
associated with the new firm. In the old Napier yard the 
first successful triple-expansion engine was constructed 
for a merchant steamer, and the same firm built the 
** Black Prince,” one of the first ironclads to be con- 
structed. The yard has been virtually idle for some time 
past, owing to the general shortage of orders for new 
tonnage and principally in respect to the restriction of naval 
construction. There are other yards in the district quite 
capable of undertaking all the naval work offered to the 
Clyde for some time to come, and while the passing of 
a yard with such old associations is necessarily an occa- 
sion for deep regret, the efficiency of the industry in the 
district is little, if any, the loser, especially in the light of 
modern conditions. 


Steel and Iron. 


The continued slackness in trade appears to affect 
all branches of the steel and iron industries alike. Short- 
time working is almost universal, and there is little indi- 
cation of an early improvement. Some establishments 
engaged in the production of heavy steel will benefit from 
recent shipbuilding orders, but the total amount of busi- 
ness anticipated will not materially affect the slump in 
overseas trade. Tube makers and sheet makers have been 
hard hit by the drop in overseas demands, and latest 
advices from Australia, India, and South America are 
not reassuring, though the position with regard to the 
latter is not quite so discouraging. It is not expected that 
tubes and sheets will show any marked improvement this 
year. The position with regard to tubes is said to be 
definitely worse, with a falling off in demand for hot- 
rolled descriptions, which have provided the one bright 
spot for some months past. Prices of sheets have weakened, 
black sheets of jin. and upwards being now quoted 
£8 15s. in the home market, galvanised sheets of 24 gauge 
being £11 17s. 6d. per ton f.o.b. In the pig iron industry 
only twelve furnaces are in blast. Indian and continental 
pig iron continues to arrive in this district, consequently 
it is unlikely that additional furnaces will be put into 
operation at present. The drop in the price of hematite 
has found little response so far. Bar iron and re-rolled 
steel bars are more or less neglected. The latter are 
adversely affected by the continental weakness and the 
home product has few buyers at £7 12s. 6d. per ton home 
or export. Scrap materials are quiet and unchanged in 
price at about 62s. 6d. for cast iron machinery and 53s. 
per ton for heavy steel. 


Coal. 


So far as large coal is concerned, best splints, 
and to a lesser degree ells, are the only descriptions to 
show a steady turnover. Other sorts are still largely 
affected by the lack of export orders. Washed nuts are 
scarce, owing to reduced outputs of large fuel, and prices 
as a rule are comparatively firm. Aggregate shipments 
amounted to 213,525 tons, against 256,285 tons in the pre- 
ceding week, and 202,885 tons in the same week last year. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 
The Coal Trade. 


Coat exports from this district last week were 
less satisfactory, the total, according to the Great Western 
Railway Company’s returns, being 524,000 tons, as com- 
pared with 529,100 tons in the preceding week, while the 


‘handed in at most of the collieries throughout the district. 


541,958 tons. The conditions are undoubtedly very 
disappointing, as, although the inland trade is reported 
to be slightly better, there is no expansion in foreign 
exports, upon which the industry in this district is mainly 
dependent. The chartering of tonnage has lately been 
a little more active, but certainly not on such a scale to 
give real hope of much better times. At the end of last 
week there were no less than 40 idle tipping appliances 
at the various docks in this district. Unfortunately, 
arrivals of tonnage over the week-end were not so 
numerous as to improve greatly the loading position on 
Monday, as there were still 28 appliances idle. There 
were, however, 11 vessels waiting to load. The inquiry 
from abroad keeps very moderate so far as prompt require- 
ments are concerned, and at the moment there is no marked 
activity in respect of supplies for delivery ahead. It 
is now definitely ascertained that the Brazilian Central 
Railways have bought 150,000 tons of coals from German 
mine owners, and the chartering of tonnage for the loading 
of the coals at Rotterdam has begun. The quantity pur- 
chased is smaller than the original inquiry for 200,000 
tons. The loss of the order is to be regretted, but it was 
taken by the Germans at a figure surprisingly low. It 
is not only the collieries which lose by such an order 
going abroad, as apart from another 50,000 tons of coals 
which the ships chartered will require as bunkers, there 
is the loss of the shipping business. From what can be 
ascertained, negotiations are being continued for the supply 
of coals to the French State Railways, and there is also 
an inquiry from the Sudan Government for 50,000 tons 
of large steams for delivery over the first half of next 
year, or, alternatively, 100,000 tons over the whole of 
1931. It is scarcely likely, however, that the business 
will come to South Wales. It is more likely to be placed for 
Natal coals. 


The Closing of (East) Bute Dock. 


The continued depression in the coal trade and 
the severe reduction in traffic receipts must naturally 
mean that the Great Western Railway should effect the 
utmost economies, but the members of the coal trade in 
this district were greatly surprised when they learned 
last week-end that the East Dock at Cardiff Bute Docks 
was, as from September 22nd, to be temporarily closed 
as part of a scheme of retrenchment by the Great Western 
Railway Company. The East Dock is one of the older 
docks at Cardiff, and it can only accommodate vessels 
of a limited size, but the work done at this dock has been 
extremely useful. It has an equipment of 12 coal hoists, 
including seven capable of dealing with 20-ton wagons, 
also 23 cranes with a maximum hydraulic capacity of 
14 tons. What the company has done is to take out of 
commission seven tips at Barry, two at Newport and one 
at Port Talbot, in addition to the suspension of coal- 
loading operations at the East Dock, Cardiff. Dismissal 
notices have also been served upon 60 tippers, of whom 
about 24 were engaged at Cardiff, a similar number at Barry, 
and the remainder at Newport and Port Talbot. The 
company contends that the other coal loading appliances 
at the various docks are fully equal to all demands made 
upon them in the present state of trade, and, further, when 
the conditions improv e, it undertakes to restore the tips 
to service. It is understood that the company has sub- 
mitted to the Cardiff Chamber of Commerce a full state- 
ment of the position and circumstances which have 
compelled the action referred to above. The news, how- 
ever, came as such a bombshell on Monday that an imme- 
diate meeting of the Council of the Chamber was called, 
and it was decided to ask the officials of the Great Western 
Railway Company to meet the Council with the least 
possible delay. The feeling among the traders generally 
is that the company might have taken them into its 
confidence and explained the situation before taking 
action, particularly as, some time ago, an Advisory Com- 
mittee was established representing all commercial 
interests, for the very purpose of dealing with all problems 
affecting the docks and the carrying into effect of the 
principle of co-operation. At a subsequent meeting held 
on the 17th inst. it was decided to ask the company to hold 
in abeyance the closing down of the coal loading appliances 
until Mr. C. 8. Page, the chief docks manager, returns. 


Notices to Steel Workers. 


It was only a fortnight or so ago that the Dowlais 
Steelworks at Dowlais were re-opened after a seven 
weeks’ stoppage, and, consequently, it came as a shock 
to the Dowlais and Merthyr people at the end of last week 
when notices were posted at the works stating that_ owing 
to the severe trade depression the British (Guest, Keen, 
Baldwins) Iron and Steel Company, Ltd., was compelled 
to give all persons employed at the works twenty-eight 
days’ notice as from Friday in last week to terminate 
their employment, and all persons employed thereafter 
will be on day-to-day contracts. Upwards of 2500 men 
have been absorbed into employment since the works 
re-started. Whether there will be work after the expiration 
of the twenty-eight days remains to be seen; but it is 
extremely doubtful so far as the steel department is 
concerned. When the re-opening of the works took place 
recently, it was impossible to be very optimistic regarding 
the maintenance of operations for very long in view of 
the state of trade, and it was feared that the works were 
re-started principally for the purpose of the working off 
of old orders. 


Non-Unionism. 


In furtherance of a campaign by the Rhondda 
No. 1 District of the South Wales Miners’ Federation 
to obtain 100 per cent. membership, notices have been 


It is stated that the membership of the Federation is 
about 10,000, but, altogether, about 30,000 miners are 
affected in this area. The Pontypridd district has sustained 
a blow by the closing down of the Albion Company’s 
pits, by which about 2000 men are affected. A receiver 
and manager was appointed last week. 


Current Business. 


New business in steam coals continues to be 








quantity for the corresponding period of last year was 


very quiet in the export line, but it is reported that the 


inland demand has improved to some extent. Market 
prices remain without the slightest change and are on the 
minima. Patent fuel and coke are also very quiet and pit- 
wood is about 26s. to 26s. 3d. 








LAUNCHES AND TRIAL TRIPS. 


Gy.re, motor tank ship; built by Sir W. 
Whitworth and Co. ship, il Ltd., to the order of Eiv 
| Evensen A/S.; dimensions, 408ft. by 54ft. Gin, by 32ft.; to 
| carry 8970 tons. Engines, Armstrong-Sulzer two-stroke, single - 
acting, six-cylinder Diesel ; constructed by Sir W. G. Armstrong, 
Whitworth and Co. (Engineers), Ltd.; launch, September 8th. 


Cuateau Pavie, steamship; built by David and William 
Henderson and Co., Ltd., to the order of Worms et Cie.; dimen- 
sions, 274ft. by 39ft. by 23ft.; gross tonnage, 2000. Engines, 
triple-expansion, 20}in., 34in. and 56in. diameter by 42in. 
stroke, pressure 200 lb. per square inch; constructed by the 
builders ; trial trip, September 11th. 


Joun P. Peprersen, oil tank motor ship; built by Swan, 
Hunter and Wigham Richardson, Ltd., to the order of Helmer 
Staubo and Co.; dimensions, 432ft. by 58}ft. by 31}ft.; to carry 
9000 tons. Engine, single-acting, two-stroke, Wallsend-Sulzer ; 
constructed by the Wallsend Slipway and Engineering Com- 
pany, Ltd.; trial trip, September 11th. 


G. Armstrong, . 











CATALOGUES. 


Brooxuurst Swircuoear, Ltd., Chester.—“ Electric Control 
of Machine Tools.” 

Witp-Barrie_p Evecrric Furnaces, Ltd., North-road, N. 
—*“ High-temperature Electric Furnaces.” 


Tanocyes, Ltd., Cornwall Works, Birmingham.—aA folder 
on the firm’s new two-stroke vertical fuel oi] engine, made in 
three sizes, 2}, 4, and 6 B.H.P. 

Sremens anp Generat Execrric Rarmway 
pany, Ltd., Central House, Kingsway, W.C. 2.- 
“ Twenty-five Years of Progress.” 


Sienat Com- 
Bulletin No. 14, 


Mancanese Bronze anp Brass Company, Ltd., Caxton 
House, 8.W. 1.—The company’s latest catalogues on non-ferrous 
alloys and Parsons white metals. 


METROPOLITAN-VickEeRS Extectricat Company, Ltd., Traf- 
ford Park, Manchester.—‘‘ The Use of the Oscillograph in the 
Testing of Heavy Electrical Plant,’ by B. G. Churcher. 








CONTRACTS. 


Perrers Lrp., Yeovil, has recently supplied for the stores of 
G. J. Coles and Co., Ltd., at Seikoumen. Australia, a four- 
cylinder, 100 B.H.P. airless-injection heavy oil engine for generat - 
ing electricity for the building. The plant is housed in a sub- 
basement, about 33ft. below street level. 


Tue Parsons Om Encine Company, of Southampton, has 
received a repeat order for two 20-kW generating sets for 
Canadian destroyers, which are being built by J. I. Thornycroft 
and Co., Ltd. It has also received from the Admiralty an order 
for three D 4M marine sets for 20ft. launches, and an order 
for two “ straight-eight "' marine sets of the L 8 M series from 
the India Office. 

Tue Generat Exvecrric Company, Ltd., of Magnet House, 
Kingsway, London, W.C. 2, has received an order for the com- 
plete electrical equipment for fifty tramcars from the 
Corporation. Each equipment is to consist of two G.E.C. 
standard traction motors, type W.T. 28 8, each developing 
50 H.P. on the one-hour rating, 500 volts, two drum type con- 
trollers—for a control—arranged for rheostatic 
braking, circuit b rs, current collector gear, and resistances. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. A. J. Grirrrn asks us to announce that he has taken up an 
appointment as general engineer on the Continent, his address 
being 48, Rue Ampére, Paris, 17e. 

Henry Srmon, Ltd., asks us to announce that it has trans- 
ferred its offices from Mount-street, Manchester, to its works at 
Cheadle Heath, and requests that, in future, all correspondence 
should be addressed to it at Cheadle Heath, Stockport. New 
telephone number, Gatley 3621 (seven lines); telegraphic 
address, as before, ‘‘ Reform, Manchester.” 


Tue Vono Company, of Duport Foundry, Dudley Port, 
Stafis., asks us to announce that it has converted the foundry 
and engineering section of its business into a limited liability 
company, under the name of Duport Foundries, Ltd., the change 
to take effect as from Septem amber Ist, 1930. The a 
management and interests of the business remain unchanged. 

Tae International Execrrotytic Prant Company asks 
us to announce that it is about to move from City Electricity 
Works, New Crane-street, Chester, to larger and more con- 
venient works and offices, and requests that after September 
27th, 1930, all communications should be addressed to it at 
Sandycroft, Chester. New telephone number, Hawarden 67 ; 
telegraphic address, as before, ‘‘ lepco, Chester." 








“THe Wevtper” Prize Competirion.—Commenci with 
the November issue, the proprietors of the Welder have ided 
to offer a monthly prize of £5 5s. for the best illustrated article 
describing interesting jobs undertaken by the electric arc weld- 
ing process. Particulars may be obtained on application to the 
Welder, Ferry-lane Works, Forest-road, Walthamstow, London, 
E. 17. 

Enoineerine Goirine Society: AutuMN Mretinc.—The 
Autumn Meeting of the Engineering Golfing Society will be held 
at Burhill, Walton-on-Thames, on Wednesday, October Ist, 
by the courtesy of the Burhill Club. The following programme 
has been :—In the morning there will be an 18-hole 
medal round for the “ Hele-Shaw " Scratch Challenge Cup and 
Memento, for the “ F. J. Walker " Challenge Cup and Memento 
for the best net score under handicap in the First Division, and 
for the “ P. B. Brown” Challenge Cup and Memento for the 
best net score under handicap in the nd Division. Prizes 
will also be given in this medal round for the second best scores 
in each division—First Division for handicaps of 10 and under, 
Second Division for handic of 11 and over—and the best net 
scores for each nine holes, Nos. 1-9 and Nos. 10-18. In the 
afternoon there will be foursomes, 18-hole match play against 
bogey, for the “‘ Hadfield" Challenge Cups. Mementos and 
Second Prizes will be given. Entries close on Wednesday, 
September 24th. Further bg me of the meeting and of the 
Society may be obtai Li to the Hon. yt RY 
Mr. H. C. Siddeley, 50, Quem Anne’s- gate, Westminster, 8.W. 
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Current Prices for Metals and Fuels. 











a TRON ORE. STEEL (continued). FUELS. 
N.W. Coasr Home Export 
<p > . ‘ SCOTLAND. 
(1) Native .. 17/9 to 20/6 | N.E. Coast a ae oe ae £ 3s. d. te a 
s ish a pet . os Prices not stable.) 
(1) Spanish. 20/6 to 21/ Ship Plates 815 0. 718 O] p swaneeurme— Export 
N.E. Coast Angles les SF 8. 77 6 (f.0.b. Glasgow)}—Steam 12/6 
Native 18/- to 21/- Boiler Plates (Marine 1010 0. Ell 13/9 
, ol. . / 
Foreign (c.i.f.) 19/- es » (Land) 10 OO. a Splint .. 14/6 to 16 
Joists ny. 810 0. 776 Trebles 13/- 
Heavy Rails .. 810 0. : . 
, Double: 12/6 to 13/- 
PIG IRON. Fish-plates 12 0 0. =) ae. ‘a 
Export une a 10 : Os £9 to £9 58. | avesnine — 
a illets 8 26. : , 
£8. d. fs da Soft Billets 617 6. saci Br _ 
(2) ScoTtanp ” Jewel. 16 
amnetite.. 318 0.. = N.W. Coast— ao i Trebles 13/6 
No. 1 Foundry 319 0 Barrow— vena 
No. 3 Foundry 316 6 Heavy Rails 810 0. ; f.o.b. Methil or Burnt- 
: Light Rails 815 Oto 9 O 0 island—Steam 10/9 to 11,9 
N.E Coast Billets 615 Oto 910 0 Screened Navigation 16/6 to 17/6 
~~ eae Mixed Nos. : : 311 Mancumersn— pacer - — to 4 
_ ° au Bars (Round) ‘ 9 7 6 Si - - = 7© s3/- 
Cleveland- » (Small Round) 715 0 —— 11/3 
Hoops (Baling) 10 0 0 ois 9) amen 
No. 1 360. 3.60 , (f.0.b. Leith }—Best Steam ll 
Siliceous Iron 360. 360 » (Soft Steel) ees. , 815 0 - oa 
» » » «2 Secondary Steam .. 10/9 
No. 3G.M.B. .. s 3-6. 33 6 Plates tes 817 6to 9 2 6 : 
. Trebles 13/- 
No. 4 Foundry se 6. 326 » (Lanes. Boiler) .. 915 0. Doubles 13/9 
No. 4 Forge 323 @. 3 2 0| S#errrEeLp— Singles ; 11/6 
Mottled 316. 316 Siemens Acid Billets 9 10 0 (basis) x ” 
White has. - e Hard Basic 9 2 Gand9 12 6 ENGLAND. 
Intermediate Basic 712 G6and8 2 6 (8) N.W. Coast 
MIDLANDsS— Soft Basic oie @ an Steams 20/6 to 21 - 
(e) Staffs.— ( Delivered to Station.) Hoops... 915 0. Household 32/- to 51 
All-mine (Cold Biast) _ _ Soft Wire Rods 8 0 0 Coke. . 21/- to 22 
North Staffs. Forge 3.8 6 MipLanps— NORTHUMBERLAND- 
» o» Foundry.. 313 6 Small Rolled Bars .. 712 6to 810 0 Best Steams 13/6 
‘ : Billets and Sheet Bars . 515 Oto 6 5 0 Second Steams 12 
(e) Northampton— " ~ 
eater Be. 3 310 0 2 Galv. Sheets,f.o.b.L’pool 11 17 6. Steam Smalls 10 — to 10,6 
as see : " (2) Staffordshire Hoops 10 0 0. Unscreened 12/6 
a Angles $76. Household 25/- to 37 
Derbyshire— Joists 810 0 DurHam— 
No. 3 Foundry 313 6. - Tees os +e ee ee 9 TF 6 Best Gas 14/9 to 15 
Forge 38 6. Bridgeand Tank Plates.. 8 17 6 Second .. 12/9 to 13 
Boiler Plates .. .. .. 912 6 Household 25,- to 37 
(3) Lineolnshire— Foundry Coke 24/— to 26 - 
No. 3 Foundry - SHEFFIELD— Inland 
No. 4 Forge Best Hand-picked Branch .. 24/- to 25/6 
Basic NON-FERROUS METALS. Derbyshire Best Bright House 19/- to 21 
a ak SWANSEA Best House Coal 18/— to 19/6 
gg agree Tin-plates, I.C., 20 by 14 18/- to 18/1] Screened House Coal 16/- to 17 
N. Lancs. and Cum.— vee Block Tin (cash) ne 1384 5 O , Nuts 14/- to 16 
a = 
. . . : ” (three months) 135 17 6 Yorkshire Hards 14/— to 15/6 
Hematite Mined Wee. 7 Pe z (b) Copper (cash) .. 465 0 Derbyshire Hards 14/- to 15/6 
(e) - » (three months) .. 46 6 3 Rough Slacks 8/6to 9 
ae a a Spanish Lead (cash) ; 18 1 3 Nutty Slacks . 7/-to 8 
» (three months) is il 3 Smalls 3/-to 5 
MANUFACTURED IRON Spelter (cash). . 15 18 9 Blast-furnace Coke (Iniand) 15/6 on rail at ovens 
Rien Export » (three months). . 16 6 0 Furnace and Foundry Coke (Export), f.o.b. 17/— to 186 
2 "| MancuesTER— . - 
£s.d £8. d. Copper, Best Selected. Ingots 50 10 0 CarpIFrF (9) SOUTH WALES 
ScoTLanD Electrolytic 5110 0 Steam Coals : 
Crown Bars 10 6 O 915 0 a Strong Sheets 70 0 Best Smokeless Large . 20 | 
Beet . ‘Tubes (Basis Price), ib. 0 011} ee — Large 18/9 to 19,9 
22 Gn Brass Tubes (Basis Price), Ib. 0 © 10} ee ee mays to Baye 
Iron Rivets 1110 0. - » Condenser, Ib. _ ® 1 03 — ~ ay vegan Say 
- : Me Best Black Vein Large 18/3 to 18/6 
Common Bars 1015 0. Lead, English. . 19 7 6 . j : 
, Western Valley Large .. 18/— to 18/3 
Best Bars “s , 1 56 0. » Foreign .. is 0 0 2 a 
. Best Eastern Valley Large . 17/9 to 18/- 
Double Best Bars .. 116 0. Speier adits Ordinary Eastern Valley Large 17/6 to 17 
Treble Best Bars 25 0. Aluminium (per ton—raw ingot) £95 Best Steam Smalls ; 13/6 to 13/9 
Lancs.— Ordinary Smalls 11/6 to 12/9 
Crown Bars .. @ 8 @.. - Washed Nuts 19/— to 22 
Second Quality Bars ee. FERRO ALLO No. 3 Rhondda Large . 20/— to 20/6 
Hoops i 2 et YS. e » Smalls 15/6 to 16/- 
Tungsten Metal Powder 2/6 per Ib. No. 2 os Large 17/— to 17/3 
8. ———— F Ferro Tungsten 2/3 per Ib. ne “ Through 16/— to 16/6 
Crown Bars 10 5 0.. Per Ton. Per Unit. Smalls 14/— to 14/3 
Best Bars 1 0 0.. Ferro Chrome, 4 p.c. to 6 p.c.carbon £23 12 6 7/- Poundey Coke (Export) 27/6 to 37/- 
Hoops 1220 0.. » oo» ~~» «Ope. to 8 pc. .. £22 10 0 7/- Furnace Coke Pye. . 21/- to 21/6 
MipLanwps— . ‘ 8 p.c. to 10 p.c. £22 0 0 7/- Patent Fuel .. . 22/- 
Crown Baers .. 10 0 Otol0 7 6 pa Specially Refined.. .. Pitwood (ex ship) . . 26/— to 26/3 
Marked Bars (Stafts. ) Se 6... «« Max. 2 p.c. carbon . £3310 0 10/- SwansEa— 
Nut and Bolt Bars 9 0 Oto 9 & O » Il p.c. carbon . £38 0 0 13/6 Anthracite Coals : 
Gas Tube Strip a 2 @ 0-70 p.c. carbon £39 0 0 15 /- Best Big Vein oe 35/- tof 37, 6 
9 0 carbon free. . 1ld. per Ib. Seconds .. . 27/— to,31/6 
—~ | Metallic Chromium a he .. 2/7 per Ib. Red Vein.. .. 23/6 to. 27/- 
Ferro Manganese (per ton) .. . £11 15 0 for home Machine-made Cobbles. 41/6 to"45/- 
STEEL. (d) - se = os . £11 0 0 for export Nuts. . 40/- to 46 - 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. £11 10 0 scale 5/— per Beans 24/6 to 27/6 
£s. d. £s. d unit Peas.. . 21/— to 21/6 
(5) ScoTLaNp— ; 5 p.c £19 0 0 scale 7/— per Breaker Duff .. 10/- to 10/6 
Boiler Plates (Marine 1010 O. 10 10 0 unit Rubbly Culm 11/3 to 11/9 
- » (Land) io 0 0. 10 0 0 » Vanadium : 12/9 per Ib. Steam Coals : 
Ship Plates,jin.andup.. 815 0. 715 0 “ Molybdenum , 4/2 per lb. Large ee 19/6 to 21/6 
Sections .. +, +1. aa? ee eee 73 4 » Titanium (carbon free) . 9d. per Ib. Seconds .. 18/~ to 19/6 
Steel Sheets, fin. .. 815 0. 8 15 0| Nickel (per ton) — . £170 to £175 Smalls 12/— to 13/- 
Sheets (Gal. Cor. 24 B. G. ) 1216 O. 11 17 6] Ferro Cobalt .. 9/6 per Ib. Cargo Through 15/6 to 16/- 
2) Net Makers’ Works. 8) f.0.b. Makers’ Works, a ximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. (6) Home Pricee— 
ppro 


(1) Delivered. 


All delivered Glasgow Station. 


rail at ovens and f.0.b. for export. 


(7) Export Prices—t.o.b. Glasgow. 
(9) Per ton f.0.b. (a) Delivered Glasgow. 


Ordinary Ship, Bridge, and Tank Plates and Sections, 10/- if home consumers confine purchases from aseociated British Steel Makers. 


(b) Delivered Sheffield. 


(d) Rebate: Joists 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for expors, and coke is per ton on 
(c) Delivered Birmingham. 


(minimum), 12/6 ; 


(e) Delivered Black Country stations, 














Szpr. 19, 1930 


THE ENGINEER 


327 








French Engineering Notes. 


(From our Correspondent in Paris.) 
Steel and Engineering Trades. 


Tue decline in the values of raw material has 
been regarded for some time past as having reached the 
rock bottom ; but there continue to be evidences of further 
weakness. Following upon the collapse of the sales 
comptoirs, steel prices are giving way. Another result 
of the withdrawal of the minimum prices of semi-manufac- 
tured steel for export is the falling through of arrange- 
ments for the constitution of the Semi-Steel Products 
Corporation of Belgium, which was to have pooled the 
sales of Belgian semi-manufactured steel in Great Britain. 
It is hoped to revive the Corporation as soon as the comp- 
toirs are renewed on the basis of minimum prices, but 
while French producers affect to believe that that will 
be done, their optimism is not shared by some of the 
other countries concerned. The situation is complicated 
by heavy accumulations of stocks of all kinds of material 
at a time when the demand shows no signs of recovering. 
The engineering industries are taking far less material. 
They are probably more active in this country than else- 
where on the Continent, but the situation is, nevertheless, 
regarded as sufficiently serious to show the necessity of 
manufacturers taking action for the protection of their 
interests. They are now protesting more particularly 
against the placing of orders in Germany for elevating 
machinery, floating docks and other material. They 
complain of an alleged preference shown by some State 
Administrations for German machinery and plant. If 
that is really the case, the reason will probably be found 
in the position acquired by the German industry in 
consequence of its supplying so much material for repara- 
tions. 


The Sautet Dam. 


The Drac is an affluent of the Isére and forms 
a series of cascades providing a considerable source of 
energy, some of which is already being utilised by the 
construction of dams. One of the most interesting dams, 
at present in a state of project, is the Sautet, about 30 
miles to the south of Grenoble, where the Drac runs in 
a deep, narrow gorge, the closing up of which will create 
a lake of about 880 acres in extent and having a capacity 
of 130 million cubic metres of water. The depth of the 
gorge is 820ft. The dam will rise to one-half of that height, 
that is to say, 410ft., and the width will vary from 115ft. 
to 210ft. The dam, which will be of the vaulted type, 
constructed with a single vault, will itself be strong enough 
to resist the pressure, and as a further precaution, a 
vaulted dam, 185ft. high, will be made lower down to 
form a sill that will buttress against the main dam. It 
is estimated that this construction will offer from four 
to five times the resistance of the ordinary type of solid 
barrage. As the Drac is a torrential river, special arrange- 
ments are to be made to deal with floods, principally by 
means of a tunnel 32ft. in diameter and 1000ft. long ; 
that to the total distance between the face 
of the upper dam and the back of the lower one, by 
which the reservoir could be emptied, if necessary. 
This gallery, which will divert the river during the con- 
struction of the barrage, will normally be closed with 


is say, 


sluice gates. The quantity of concrete to be used in 
the construction of the barrage will be 65,000 cubic 
metres. 

Refuse Disposal. 


The problem of refuse disposal in the communes 
around Paris has now reached a point where it must be 
dealt with in some more sanitary and convenient way, 
and the various municipalities are hoping that the difficulty 
will be solved by the trials of apparatus which the Health 
Department of Paris intends to carry out, provided that 
suitable plants are presented. At present, the communes 
send their refuse to the farms or dump it down in disused 
quarries and in other places where it does not offer a 
serious inconvenience ; but the accumulations are already 
80 great that they cannot be added to indefinitely, and 
some other means must be found of dealing with quantities 
which are steadily increasing with the growth of population 
in the Department of the Seine and the surrounding 
country. It was hoped that the communes would combine 
to construct incineration plants, but they refuse to do 
so, and the only plan that appeals to them is for each 
commune to have its own plant, which can be extended 
as required. There already exists one system of small 
independent units for the fermentation of refuse, and 
there may be other ways of dealing with it. If suitable 
methods are devised for treating refuse on a comparatively 
small scale, satisfactorily and economically, there are 
hundreds of communes in France where it may be possible 
to install such plants. 


Electrical Distribution. 


One of the main objects of the national electrical 
distribution scheme is to provide current to all the com- 
rounes, or rural districts, throughout the country. During 
the past two years 6265 communes have been electrified, 
and there still remain from 9000 to 10,000 communes to 
be dealt with under the scheme. The consumpton per 
head of population during 1929 was 372 kilowatt-hours. 
In this connection it is interesting to note that the German 
idea of organising a vast European distributing system 
by connecting up all the sources of electrical supply is 
approved of by the French, who claim that the idea has 
already been presented by French engineers at various 
congresses, but it is recognised that there is little hope 
of doing anything in that direction unless the proposal 
for a European Federation is carried through. According 
to the German scheme Great Britain would be left out 
of the combination, because of the difficulty of i 
high-tension mains across the Channel, but the Bri 
would have a participation in supplying coal for a 
one. generating plant which it is proposed to erect at 
ais. 


British Patent Specifications. 


ta, 


When an é ts icated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 





STEAM GENERATORS. 


1929.—Waste Gas 
Corporation, 


Borers, The 
61, Broadway, 


333,472. November 13th, 
Semet-Solvay Engineering 
New York, U.S.A. 

This invention is concerned with the utilisation of the waste 
heat of water gas plant for the production of the steam necessary 
for its operation. In the drawing A is the generator, B the 
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srheater. 
or through the “ flash " 
The construction of the boiler is not detailed. The steam raised 


The gas may be either 
boiler E. 


carburetter, and C the su 

discharged up the stack 
G, 

pipe 


in the boiler is supplied to the accumulator F by the pi 
and thence to the generator by the pipe H. J is the f 
for the boiler.—Auguat 14th, 1930. 


DYNAMOS AND MOTORS. 


333,438.. October Ist, 1929.—Fretp Conrrot SysTems ror 
ALTERNATING CURRENT GENERATORS INTENDED TO 
Orerate on Lone Transmissron Lines, The British 


Thomson-Houston Company, Lid., Crown House, Aldwych, 
London, W.C. 2. 

In accordance with the invention an arrangement is provided 
whereby an alternating current generator is supplied with 
@ relatively small predetermined value of excitation when the 
generator is to be connected to a transmission line which is 
de-energised and with a relatively large value of excitation when 
the generator is to be connected to a transmission line which 
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is energised. Briefly, a voltage relay A is responsive to the 
voltage of the circuit B, and is arranged to control the operation 
of a motor-operated rheostat C, so that if the generator D and its 
exciter are shut down, the rheostat is adjusted to a position 
whereby all of the resistance of the rheostat is inserted in series 
with the generator field circuit when the generator is placed in 
operation at a time when the circuit B is de-energised, and 
whereby only a portion of the resistance of the rheostat is inserted 
in series with the generator field circuit when the generator 
is placed in operation at a time when the circuit B is energised.— 
August 14th, 1930. 


TRANSMISSION OF POWER. 
333,483. December 5th, 1929.—Insutators, J. F. Phillips, 


455-9th Avenue, New York. 
This invention amounts to no more than the encasing of a 
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tension insulator in a glass tube to protect it from the weather. 








The tube is held in _ on the insulator by means of resilient 
gaskets.— August 14th, 1930. 


MEASURING AND TESTING INSTRUMENTS. 


316,220. July 9th, 1929.—Merans ror Protective ELecraic 
Measvrinc Instruments Acarnst Snort Crecurts, 
Siemens and Halske Aktien-Gesellschaft, of Berlin-Siemens- 
stadt, Germany. 

The invention relates to the protection of electric measuring 
instruments, and in particular dynamo-metrical current measur- 
ing and recording instruments, against tem overloading. 
The object of the invention is to moderate the shock to which 
the moving parts are subjected at times of overloads. The 
movable coil A, which moves in the field of the magnet, 
shown dotted, is mounted on a tube C on which the spring 
system—not shown—also engages. The tube C is loosely 
rotatable on an axis D. An arm E is rigidly connected with the 











axis D, and engages with a recording lever F at the rotatin 
point G, and also with the arm H of a damping dise J, which 
moves between the poles of two damping magnets K. The 
tube C with the coil A and the axis D, which is coupled with the 
recording lever and which carries the brake disc J, are con- 
nected together by a spring L. On a sudden overloading, the 
stoutly built coil A strikes against the stop M, which is spring 
mounted. The parts of the movable system fixed on the axis 
D and not constructed to withstand impacts, hang back 
on account of the heavy damping, the spring L being placed in 
tension. They follow, drawn by the tension of the spring, but 
so slowly after the coil, that when they reach the stop on the 
ends of the scale, no damage results.—-August 2let, 1930. 


MACHINE TOOLS AND SHOP APPLIANCES. 


333,418. September 7th, 1929.—Presses ror SeamMinec SHEET 
Mera, C. J. Rhodes, Grove Iron Works, Wakefield. 

This invention is concerned with the making of lock joint 
seams in tin cans. The two parts to be joined are placed on the 
die A with the tool B projecting, as shown in Fig. 1. The two 
outside parts C C of the top die then descend and fold the plates 
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round B. At the mside edges of the two parts C C there are 
small triangular projections, which make the fold have an angle 
slightly beyond 90 degrees. The parts C C then recede slightly, 
the tool B is lowered, as shown in Fig. 2, and the central part 
D of the upper die comes down to crush the folds tightly together. 
—August 14th, 1930. 


333,480. November 28th, 1929.—Wime Srranprne MACHINE, 
The Waterbury Tool Company, East Aurora-street, Water- 
bury, Connecticut. 

In this specification it is explained at some length that in 

making wire ropes it is most essential properly to proportion 

the speeds of the draw-off wheel A and the spool cage B, in order 
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to get the desired lay. It is claimed that the usual system of 
interconnection by means of changeable gear wheels is unsatis- 
factory, so the inventors substitute a hydraulic connection, 
with a pump C on the cage drive and a variable speed swash-plate 
motor D on the wheel drive. The specification gives some details 
of the motor.— August 14th, 1930. 


SHIPS AND BOATS. 


333,476. November 19th, 1929.—Screw Prore.ters, L. 
Branzani, 18, Piazza del Popolo, Orvieto, Italy. 
The primary object of this invention is to provide a screw 
propeller combining easy entry into the fluid in which it works 
with large propelling surface compared to diameter, and of high 
propelling efficiency. In the drawings Fig. | is a diagrammatic 
perspective view showing the form of the propelling surface 
of each propeller blade ; >> is a front view of a screw propeller 





provided with two blades ig. 3 is a rear view of that propeller, 
and Fig. 4 is a side view of same. The propelling surface 
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of each propeller blade is obtained as follows :—On the cylin- 
drical boss A is drawn a helix B, the pitch of which corresponds 
to the propelling characteristics which the finished propeller 
is to have. A sphere C, having its centre in the centre O' of 
the rear base D of cylinder A, touches the point X on the front 
face E at which point starts the cylindrical helix. A plane 
constantly normal to the axis OO! of the cylinder runs from the 
front to the rear of the latter constantly in contact with OO" 


N°333476 


Fig | 





and bearing on the cylindrical helix B. This plane will describe 
the ruled helicoidal surface F cutting the cylinder along the 
helix B, and the sphere C along the spiral curve G, starting from 
X. The helicoidal surface F so determined is the propelling 
surface of the propeller blade, but for practical reasons and 
for the sake of efficiency only a suitable part of the surface 
corresponding to a complete turn of the helix will be utilised, 
the rear part being cut off by a curve joining both spiral lines 
G and B.—August 14th, 1930. 


CRUSHING AND GRINDING. 


333,635. February 28th, 1930.—Grixpine Mitts, E. F. Stim- 
son, 82, Victoria-street, Westminster. 

In this grinding machine the grinding is effected between 

two spherical surfaces which are both rotated, but at different 

eds. The grinding surface A is mounted on the inclined axis 

B, through which the charge is introduced, and is driven by the 

bevel gearing C. Its active part is provided by the blocks D, 





al 


which are held up to their work by the springs above. The 
opposing grinding surface E is mounted in an excentric spherical 
bearing F, which is slowly rotated by the gearing G. At the same 
time this surface is also rotated on its own axis by the gearing 
and universal shaft H. Dust produced by the.grinding action 
is prevented from gaining access to the gearing by the water 


seal J.—August 21st, 1930. 
333,436. September 3rd, 1929.—Paint Mitts, Dise Bar Mills, 
Ltd., 10, Essex-street, Strand, London, W.C. 2, and E. A. 


White, 93, Drayton-gardens, London, S8.W. 10. 
In this paint mill there is a rotating dise A, with above it a 
fixed hollow member B, which is of cruciform, or some such 
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shape, as indicated in the plan. The paint is fed into this hollow 
member from the hopper C and is ground between its bottom 
edges and the rotating disc. Grooves are provided to assist 
the entraining of the paint. The ground material is collected 


in the trough D.—August 14th, 1930. 


METALLURGY. 


333,494. January 10th, 1930.—PrRopvucrtiIon or IRON AnD STEEL 
Castines, J. E. Fletcher, 11, St. James’s-road, Dudley. 

In the production of iron and steel castings it is, says the 
inventor, a common practice to heat the mould before the 
molten metal is poured in. The purpose of the heating is to 
enable the casting to cool more slowly than it would do if the 
metal were poured into a cold mould. 
the rate of cooling the object aimed at is to avoid the setting 
up of stresses and other undesirable conditions in the casting. 


itherto the practice of preheating the moulds has been carried | 


out in a more or less arbitrary manner, without any — 
knowledge of the physical conditions to be satisfied, and, 

consequence, the advantages expected to result from pre beatien 
have not always been obtain The purpose of the present 
invention is to enable the adv antages of preheating to be realised 
in a practical and reliable manner, and for this purpose the 
invention comprises the preheating of the mould to such a tem- 
perature that in the subsequent heating of the mould by the 
molten metal and the cooling of the metal by its contact with the 


mould, the parts of the mould and metal in contact with each | 


other will reach the recalescence temperature of the metal as 
nearly as possible simultaneously. It will be apparent that for 
the carrying of the invention into effect no precise instructions 
——— to all conditions can be given, but the conditions suit- 
able for a given mould can readily be ascertained by simple 
experiment. As is well known, moulds vary both as regards 
the mass of sand and other materials employed in their construc- 
tion, and in the thermal conductivity of such materials. Also, 


the casting temperature of the molten metal varies greatly in | 


practice. But by ascertaining beforehand, as, for example, | 
in a sample, the rate of cooling of the metal and the rate of heat- 
ing of a cold mould, the amount of preheating required to be 
given to the mould can readily be ascertained. In one procedure 
@ curve is obtained connecting time and temperature in the 
cooling of the meta] from its casting temperature to a point 
below the recalescence temperature. Also, a curve connectin 

time and temperature is obtained for the heating of a cok 

mould to a convenient high temperature. From the first curve 
the time taken by the metal to reach the recalescence tempera- | 
ture is ascertained, and from the second curve the temperature 
attained by the mould in the same time interval is ascertained. 
The difference of this mould temperature and the recalescence 
temperature is a canvenient measure of the temperature to 
which the mould should be preheated in order to satisfy the 
conditions of his invention. By heating the mould to such an 
initial temperature that the parts of the mould and metal in 


contact shall reach the recalescence temperature at as nearly | 


the same time as possible, the inventor finds that he is able 
to ensure 
manner. As is well known, the 
is @ critical one, and by arresting the cooling of the casting at 
that temperature, by arranging that both mould and metal 
shall both be at that temperature at the same time, he is able | 
to obviate risk of setting up stresses in the metal and also to 


ensure that the quality of the metal when cold shall be as good | 


as it is possible to attain.—August 14th, 1930. 
MISCELLANEOUS. 
333,142. February 2Ist, 1930.—GasHoLpERs, Bamag-Meguin 
Aktiengesellschaft, 10, Reuchlinstrasse, Berlin, N.W. 87., 
Germany. 


This is really a very simple invention, but it is certainly 
worthy to be put on record on account of the recent changes 
in the design of gasholders. It is concerned with that type of 
waterless gasholder within which a floating piston confines the 
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gas. The inventors say that there is a serious liability for | 
explosions to take place on account of the leakage of gas past 
the piston into the space above. As a consequence, they make | 
the roof and the upper storey of the holder of a framework covered 
with a material that will readily give to the force of an explo- 
sion without shattering effect. Such materials as balloon cloth, 
celluloid and cellophame are suggested for the purpose.— 
August 7th, 1930. 


333,485. December 9th, 1929.—Apraratus ror IMPREGNATING 
Exectric Cases, J. Pintsch, Aktiengesellschaft, Andrea- 
strasse 71/73, Berlin, Germany. 

It is said that in the process of impregnating electric cables, 
the vacuum pump, used to evacuate the chamber in the first 


place, is liable to damage if moisture finds its way into it during | 


N°333, 485 





p- B 











pumping. The inventors, consequently, arrange a cylinder A, 
within the chamber B, round which the cable is coiled. This 
cylinder effects an economy in the amount of impregnating 
material required to fill the chamber and also forms a separator 
for moisture in the vacuum line C. Any collected_moisture is 
drawn off at D.—August 14th, 1930. 


333,428. September 25th, 1929.—ELectro-maGNetic DEvIcEs | 
Emsopyinc ELECTRO-MAGNETS WITH MoviInGc ARMATURES, 
Standard Telephones and Cables, Ltd., of Columbia House, 
Aldwych, London, W.C. 2. 

It is the object of this invention to produce an electro- 
magnetic device wherein the initial force required to actuate 





the moving element is relatively small and wherein a restoring 





By so diminishing | 


the desired conditions in the casting in a reliable | 
recalescence temperature | 


force of sufficient magnitude to overcome the sticking effect 
due to residual magnetism is obtained. This object is attained 
in accordance with the invention by the provision of a sub- 
stantially balanced armature A, which is normally fulcrumed 
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| 


| at @ point approximately midway of its extremities, as shown 
| in the upper illustrations, and which, during the latter part 

of its actuation, is raised from its normal fulcrum and caused 
| to pivot about one of its free ends, as shown in the bottom illus- 
1930. 





| tration.- 
| 


-August 14th, 








Forthcoming Engagements. 


| Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
| that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
| of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 


TO-DAY. 

ENGINEERS MANCHESTER 
Manchester. ‘ The 
Mr. Dendy Marshall. 


LOCOMOTIVE 
Club, Albert-square, 
Trials of 1829,” by 


INSTITUTION OF 
CrenTrRE.— Engineers’ 
| Rainhill Locomotive 
7 p.m. 

TO-DAY anp SATURDAY, SEPTEMBER 


LiveRPOoL.—Centenary celebrations of the Liverpool and 
| Manchester Railway. 


TO-DAY to SUN 


207TH. 


‘DAY, SEPTEMBER 2isr. 


Women’s Enorvezrinc Socrety.—Lady Margaret Hall, 
Oxford. Eighth annual conference. 
TO-DAY to WEDNESDAY, OCTOBER Isr. 
Buitpine Trapes Exnisition.—At Olympia, London. 
SATURDAY, SEPTEMBER 20ru. 
Betrast ASSOCIATION OF ENGINEERS.—Visit to the new 


power station at Larne. 
TUESDAY, SEPTEMBER 23prp. 
INsTITUTE OF Marine ENGINEERS.—85—88, The Minories, 


Tower Hill, London, E.C.3. Presidential address, by Lieut.- 
Commander Sir August B. T. Cayzer, Bart. 6 p.m. 


THURSDAY, SEPTEMBER 
InsTITUTION oF Locomotive EnoingreRsS: Lonvon.— 296, 
Vauxhall Bridge-road, 8.W.1. Presidential address by Mr. H. 
Kelway Bamber. 6 p.m. 
FRIDAY anp SATURDAY, SEPTEMBER 261Tm anv 271TH. 
InsTITUTION OF MuNICIPAL AND CounTy ENGINEERS.— 
Southern District meeting at Southampton. Friday: 10 a.m., 
assemble at Audit House. Official welcome by the Mayor of 
| Southampton, Mr. Councillor H. Young. Description of works by 
Mr. 8. G. Stanton, Borough Engineer and Surveyor and Hous- 
| ing Architect. 11 a.m. to | p.m., visits to various works being 
| carried out by the Corporation. 1.30 p.m., arrive at South- 
Western Hotel for lunch by the invitation of the Mayor and 
Corporation. Saturday: 9.30 a.m., assemble at South-Western 
| Hotel. Discussion on paper, “ Municipal Undertakings.” 
11 a.m., inspection of Southern Railway Company's new dock 
works, Western Esplanade. | p.m., luncheon at South-Western 
Hotel. 3 p.m., assemble at the Ocean Dock, Entrance No. 2 Gate, 
Southampton Docks, for an inspection of R.M.S. “* Majestic.” 


OCTOBER Isr. 


Autumn meeting on the 
10 a.m 


257TH. 


WEDNESDAY, 
ENGINEERING GoLFING Socrety.— 
| course of the Burhill Golf Club, Walton-on-Thames. 
FRIDAY, OCTOBER 3xp. 


Junior InstTiruTIon or EnNGIneers.—39, Victoria-street, 
-W. 1. “ The Development of the Bridge,”’ by Mr. 8. J. Crispin. 


OCTOBER 4ru. 


InstTITUTE OF British FouNDRYMEN: LANCASHIRE BRANCH. 
—College of Technology, Sackville-street, Manchester. Presi- 
dential address by Mr. R. W. Stubbs. 4 p.m. 


WEDNESDAY, OCTOBER 8ru. 


InLumMINATING ENGINEERING Socrety.—E.L.M.A. Lighting 
| Service Bureau, 15, Savoy-street, W.C.2. “‘A Report on the 
| Progress of Illuminating Engineering.” 6.30 p.m. 


FRIDAY, OCTOBER 10ru. 


| JUNIOR INSTITUTION OF ENGINEERS.-—-39, Victoria-street, 
S.W.1. “The Refining $f Cane Sugar,” by Mr. 8. Dunlop. 
7.30 p.m. 


SATURDAY, 


OCTOBER l1Irx. 

LANCASHIRE BRANCH, 
Omerod-road, Burnley. 
mfoundry,” by Mr. F. 


SATURDAY, 


| Isstrrvre or British FouNDRYMEN : 
Burniey Secrion.—Technical Colle 

i; Belgian Moulding Sands in the ‘be 
Griffiths. 

















